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ADVANCED MATERIALS 


UK: Photoluminescent Fullerenes in Zeolite-Like 
Cage Developed 


93WS0530A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 24 Mav 93 p 10 


{Unattributed article: ““Photoluminescent Fullerenes in 
Zeolite-Like Cage: New Materials for Flat Color Screens 
or for New Lasers?” 


[Text] Frankfurt—Fullerenes enclosed in a zeolite-like 
cage can convert blue laser light into all the other colors 
of the rainbow spectrum. A group of scientists at the 
Institute for Science and Technology of the University of 
Manchester has succeeded in synthesizing such “photo- 
luminescent” fullerenes. The system emitting the new 
light could be used for flat color screens. In addition, it 
could be used to construct new lasers that radiate light at 
any wavelength. 


According to the journal NEW SCIENTIST (1993, No 
1871, p 15), David Leigh first tried to change the optical 
properties of the fullerenes by binding them in thin 
films. It is known that the optical behavior of semicon- 
ductors often depends on their external dimensions. For 
example, a block of porous silicon emits infrared, a thin 
sheet of the same material radiates green light, and a 
small strip in turn gives off blue-green light. 


The researchers suspect that C,, fullerene molecules 
enclosed in the hollow spaces of zeolites could behave 
similarly to semiconductors. Zeolites are used in the 
chemical industry as catalysts because they have an 
internal network of large-pore canals. However, there are 
no known zeolites with spaces large enough to accom- 
modate fullerene molecules. However, VPI-5, a closely 
related material, does have enough room for fullerenes. 


In fact, the fullerenes are incorporated into the mineral 
cage upon contact over night. After the product is 
washed, the scientists heat the VPI-5 up to 130 degrees 
Celsius in order to remove all C,,. particles from the 
outside surface. Normally this heating process trans- 
forms the VPI-5 into an aluminum phosphate ring 
system with clearly smaller pores. 


This did not happen in this case, and it seems reasonable 
to assume that the enclosed fullerene supports the ring 
system. X-ray structure analysis and scanning tunnel 
electronic recordings proved the incorporation of C,o 
into VPI-5. The rese rchers subsequently tested the 
material for photoluminescence. 


With blue laser light of a 458 nanometer wavelength, 
they illuminated the specimens. All of them radiated so 
strongly that they would not be visible in darkened 
rooms, even if weak laser light were used for excitation. 
The emitted light differed clearly from the spectrum of 
isolated C,, particles, the scientists wrote in JOURNAL 
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OF THE CHEMICAL SOCIETY, CHEMICAL COM- 
MUNICATIONS (1993, p 533). 


Now they want to try to incorporate other fullerenes or 
chemically altered C,,.. molecules into VPI-5 cages. U.S. 
chemists recently succeeded in synthesizing the simplest 
Coo hydrogen derivative, C,,H, (SCIENCE, 1993, Vol 
259, p 1885). 


The goal of the research is to use this method to 
synthesize substances that emit light when exposed not 
to radiation, but rather to current. Such electrolumines- 
cent materials could possibly replace systems based on 
silicon. The scientists in Great Britain have applied for a 
patent for their fullerene light source (British Patent 
Office No 922 5831). 


France: Improvement of Products From Titanium 
Alloys Studied 


93WS0532A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 2 Jun 93 p 8 


[Article by tar: “Progress Through Synthesis and Pro- 
cessing”’] 


[Text] 


Four Promising Paths to Better Products From 
Titanium Alloys 


The key to improved materials is not so much to be 
found in the repeatedly studied relationships between 
microstructures and mechanical properties but rather in 
synthesis and processing. This is the view of A. Vassel 
from the Office National d'Etudes et de Recherches 
Aerospatiales in Paris. He is convinced that modern 
synthesis and processing methods make it possible to 
produce titanium-based materials more economically 
and with improved properties for the purposes of aero- 
nautics and astronautics. 


In conjunction with powder metallurgy, Vassel reports 
on new developments in four areas. These are a mixed- 
elementary method, a method of master alloying, fast 
hardening, and mechanical alloying. The mixed- 
elementary method, while being less expensive, provided 
properties that were inferior to those of conventional 
ingot titanium. 


Until now, only demonstration parts have been pro- 
duced using this method because the cost savings were 
minimal. There also appears to be a certain aversion to 
this powder-metallurgical method, perhaps due to the 
difficulties encountered with powder- metallurgically 
produced parts of nickel-based superalloys, reports Vas- 
sel. 


The application of fast hardening to the production of 
titanium alloys has been studied in very great detail. The 
improvement in properties—primarily in alloys 
intended for higher temperatures—remains limited. 
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Chiefly, this was attributed to the small volume per- 
centage of two-phase dispersoids (less than 5 per cent) in 
comparison to other systems produced in this manner 
such as aluminum alloys having more than 30 per cent 
dispersoids. 


Mechanical alloying is undergoing more detailed 
research at this time. Interesting results have already 
been achieved regarding increased quantities of uni- 
formly distributed dispersoids, an expansion of the sol- 
ubility limit, and the production of nanostructured 
material. The ability to alloy titanium with magnesium 
to produce alloys with lower density is also worthy of 
note. 


The method of thermochemical processing is based on 
hydrogen as a temporary alloy element. Alloys that are 
difficult to process (primarily the high-temperature resis- 
tant alloys) such as IMI-834 and intermetallic com- 
pounds such as titanium-aluminum can be processed 
using thermochemical processing at low temperatures 
and reduced stress. The method is particularly advanta- 
geous to monitor the microstructure. As a result, this also 
monitors the mechanical properties of products, for 
example, castings, where possible deformation, which 
would normally be used to monitor the microstructure, 
is not possible. 


Germany: Methanol-Air Mix Developed for 
Engines 

93WS0532B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 28 May 93 p 8 


[Article by re: “Methanol Engines Need Not Knock”’] 


[Text] The methanol-air mixture for methanol engines 
must be kept as cold as possible to avoid the feared 
knocking. In addition, an air preheating system, neces- 
sary for cold starts, should be switched off as soon as 
possible. These are the results of joint studies of the 
German Aerospace Research Institute e.V. (DLR) in 
Cologne and a group from Cape Town. According to 
this, knocking is triggered by highly reactive HO, radi- 
cals which are formed in large quantities before the 
actual combustion. They react further to form hydrogen 
peroxide. Autoignition is triggered by the decomposition 
of the hydrogen peroxide. This chemical decomposes at 
temperatures greater than 700 degrees Celsius into two 
highly reactive OH radicals. This increase in the quantity 
of radicals results in a fast and complete decomposition 
of CH,OH and its secondary products to form carbon 
monoxide and finally carbon dioxide. While generating 
radicals at the same time, the temperature now increases 
by hundreds of degrees Celsius per microsecond thereby 
starting autoignition of the mixture. In the opinion of the 
DLR, it should be possible in the future to avoid 
knocking in methanol engines with design improve- 
ments. 
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De Beers Germany Reports Polycrystalline 
Diamond Film 


93WSOS58A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 3 Jun 93 p 8 


[Article by re: “De Beers Improves PCD Tool Concept”’} 


[Text] Frankfurt—The De Beers company has developed 
a tool concept in which raw plates of polycrystalline 
diamond (PCD) are separated in order to create effi- 
cient, cost-effective cutting attachments, which can be 
soldered or clamped to a wide range of tools, including 
exchangeable cutting knives, reports De Beers Industrie- 
Diamanten (Deutschland) GmbH, Duesseldorf. 


The cutting attachments of polycrystalline diamond 
(PCD) used for conventional attachment are cut from 
large plates of square or circular segment form. With this 
concept, in practice only a minor part of the PCD layer 
is left for use, that is to say the cutting edge. With the new 
method the PCD raw material is separated at a 24 degree 
angle from the vertical by means of wire erosion into 
plates of 1.6 millimeter thickness. 


Each plate thus produced can then be separated into 
individual cutting parts, whereby small plates can be cut 
into various widths and at various angles depending on 
the intended application. 


The thus manufactured cutting parts display a relatively 
narrow PCD edge and a thick hard-metal base. This 
construction requires only about one-third of the usual 
amount of PCD, and the already prefabricated tool angle 
leads to minimal grinding expense in the tool produc- 
tion. Performance is said to be comparable to that of 
standard versions. 


Germany: Max Planck Institute Develops 
Corrosion Detector 


MI0908 132193 Bonn DIE WELT in German 10 Jul 93 
p?7 


[Article by Nicole West: “Vibrating Wire Detects Corro- 
sion—New Measuring Method Will Make Better Corro- 
sion Protection Possible’’] 


[Text] Every car owner knows the problem. Once small 
areas of paintwork have been damaged through stone 
impact, it is just a question of time before moisture 
starting from the damage point creeps under the paint- 
work that still appears intact externally, and in the end 
can cause widespread corrosion damage. Scientists at the 
Max Planck Iron Research Institute in Duesseldorf have 
now achieved an important breakthrough in the battle 
against corrosion. Dr. Martin Statmann and his col- 
league Heinz Streckel have developed a highly sensitive 
measurement method, which allows the previously invis- 
ible propagation of the water below the paint to be 
observed. A corroding metal causes a “corrosion poten- 
tial” —an electrical voltage that can be measured in all 
cases. However, the paintwork above the metal provides 
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electrical insulation, making it impossible to observe the 
corrosion process with a customary electrode. 


The Max Planck researchers at Duesseldorf have devel- 
oped a measuring device essentially comprising a very 
thin, vibrating wire, which oscillates to and fro in front 
of the metallic surface under examination. Using this 
wire, corrosion potentials can be measured even despite 
a thin insulating layer. 


With the vibrating wire, a metallic surface can be 
scanned point by point to obtain a picture of the corro- 
sion situation below the paint. Intact areas exhibit a 
positive potential, whereas infiltrated zones show a 
strong negative potential. The propagation behavior of 
the moisture, in particular, can be studied through 
measurements performed at certain intervals. 


However, there is absolutely no intention of using the 
new measuring equipment to study damaged paint sur- 
faces on cars directly. Instead, the Duesseldorf 
researchers stressed, their instrument could be used for 
the specific purpose of developing better corrosion pro- 
tection methods. It is now possible for the first time 
objectively to determine the protective effects of various 
surface treatment methods, and to optimize them 
accordingly. 


France: ‘Eternal-Life’ Compact Disk Developed 


BR1008104193 Paris SCIENCES & AVENIR in French 
Jul 93 pp 40-43 


[Article by Laurent Schwartz: “Eon, a Compact Disk for 
Eternity” 


[Excerpts] Enter the unalterable compact disk [CD]. 
Entirely made of glass, transparent, the revolutionary 
disk withstands the most extreme conditions and pre- 
serves the integrity of its data. It is an unexpected 
solution to the problem of preserving the archives of the 
20th century from the ravages of time. 


A long immersion in boiling water, a close encounter 
with a grinder, a dip in sulfuric acid, a 300-degree 
Celsius heat blast, not to mention a nitrogen bath at 
minus 196 degrees Celsius.... Technicians at the Digi- 
press company in Caen inflicted all kinds of abuse to 
their latest creation, the Eon (“eternal” in classical 
Greek) compact disk. But to no avail: The small music 
platter they just developed was not in the least affected 
by such torture; no deterioration whatsoever was found. 
Digipress’ Research and Development unit is rather 
pleased with this result, as the goal was to develop an 
unalterable compact disk. ‘““We estimated its lifetime at 
over 500 years because we had to give a figure, but we 
could just as well say it will last forever,” says Digipress 
R&D director Jean- Francois Dufresne. It took this small 
firm, which specializes in the manufacture of digital 
matrices, three years to make, out of special glass, the 
first compact disk capable of lasting for centuries. [pas- 
sage omitted] 
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The idea of substituting glass \» plastic was soon 
embraced by Digipress. Which other material combined 
very good optical properties and great chemical stability? 
With the help of Glaverbel, Europe’s number three 
supplier of glass to the automotive and construction 
sectors, Digipress searched for a type of glass that was 
resistant enough for its intended purpose. The tempered 
glass that was eventually selected after withstanding 
350,000 consecutive robot-induced falls should more 
than meet the requirements, even with two daily falls 
during 500 years! The height used in the tests (1.2 meter) 
is a disk’s average handling distance :o the ground. So 
disk-pitching is not an option! But apart from such 
exertions, Jean-Francois Dufresne believes he has every 
angle covere:!. Even sweat-induced corrosion jas been 
provided for through dealkalinization of the glass meant 
to prevent any interact with salts and acids present on 
human skin. “Eon went through an - xtensive list of 
torture-tests without showing any sign of alteration. So 
we are not in a position to extrapolate, and thus cannot 
set a specific limit to its life,” says Mr. Dufresne. 


Before offering Eon, engineers at Digipress first honed 
their skills as early as 1991 by developing the first glass 
matrix, the “Century-Glass-Master,” which remains 
usable for a century (because they are vulnerable to 
oxidation, conventional nickel matrices are generally 
said to last no more than about a year). This is a godsend 
for compact-disk manufacturers, whose masters are nor- 
mally kept on nickel disks only. 


There is nothing new to the first three stages of Eon’s 
manufacturing process. A layer of photosensitive resin is 
deposited on a glass substrate. Then the original data are 
recorded using a laser beam, before the resin is processed 
in order to create the microscopic cavities [“pits”] used 
to encode the signal to be reproduced. The innovative 
solution invented by Digipress’ engineers had to do with 
extending the pits into the substrate through an etching 
process. 


In conventional processes, the pits etched into the resin 
layer are protected by a sole coating of silver before the 
nickel layer used for molding the flats around the pits is 
deposited. And the pits are usually torn out when the 
nickel disk is removed from its substrate. 


Unlike regular CD’s, Eon is entirely transparent, as it is 
made of glass exclusively. “The absence of the metallic 
layer normally used to reflect the laser beam during 
playback does away with any risk of chemical interac- 
tion—and thus deterioration—at points of contact,” says 
Dufresne. The only constraint, due to the giass’ lower 
reflectiveness, is the need to use a special player fitted 
with a laser diode 10 times as powerful as in standard 
sysiems. To maximize its potential market, Digipress 
offers another glass CD, called Ark, which may be used 
on regular players and is designed to last “only” 200 
years. This second version has a metallic layer made of 
titanium nitride which, according to the firm, offers the 
best mechanical and chemical stability achievable by 
current means. 
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In addition to longevity, glass CD’s seem to offer a 
recording reliability that goes far beyond the already 
outstanding quality achieved with today’s CD’s! Indeed, 
their inherent rate of error (before digital correction is 
applied) is almost 10 times lower than what is deemed 
acceptable for plastic-substrate disks. This performance 
stems both from the natural properties of the glass 
(higher transmission and lower refraction) and the 
etching process, which creates much more distinct pits 
on the disk surface than the compression-molding of a 
plastic substrate. 


However, Digipress’ glass CD’s are not ready for mass 
distribution yet. The problem is simple: Manufacturing 
the glass disks is a drawn out affair: one hour for the Eon 
disk and about three hours for the Ark version (due to 
the extra metallic layer) as compared with a few seconds 
for conventional, compression-molded plastic disks. 
Says Dufresne: “We are currently working on a mechan- 
ical process for turning out glass disks at a faster rate. 
This experimental process has already produced inter- 
esting results, since we were able to bring the manufac- 
turing cycle down to a few minutes. But we need to 
shorten the cycle further in order to be competitive in a 
mass production context.” 


Despite their exceptional characteristics, glass compact 
disks cannot be said to have attracted much attention so 
far, with the exception , to major publishing companies 
such as EMI, Polygram, or Sony. It also plans to enter the 
market of value-added CD’s such as recordable WORM 
(write once read many) disks within the next three or 
four years. 


The compact disk par excellence—its resistance to 
thermal shocks in excess of 200 degrees Celsius means it 
would survive on Venus—Eon could well turn out to be 
the ideal medium for sending messages to hypothetical 
intergalactic civilizations. Eternity harnessed for other- 
worldly purposes, as it were! 


AEROSPACE 


Germany: Sharkskin Used as Model for Aircraft 
Surfaces 


93WS0499D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 18 May 93 p 8 


[Article by Scha.: “Bionics Learns From Nature's 
Example; Sharkskin as Model for Aircraft Surfaces; 
‘Electronic Eye””’] 


[Text] Frankfurt—As a still young discipline, bionics is 
concerned with the systematic search for ways of con- 
verting biological phenomena into technological con- 
cepts. This does not involve a naive transfer of biological 
solutions to problems to technological problems. Rather, 
only the technologically independent transfer of knowl- 
edge of constructive and methodical principles derived 
from biology can be the goal. Prof. Dr. W. Nachtigall of 
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the University of Saarbruecken emphasized this fact in a 
discussion held by experts from the VDI [Association of 
German Engineers] Techrology Center in Duesseldorf. 


He said that nature has already perfectly solved incred- 
ibly many problems in ways that adapt to the functions 
in question. Thus, for example, structured in terms of 
flow physics, the surface of some shark species reduces 
the resistance to flow by about 10 percent by means of 
tiny grooved structures. W.D. Bechert of the German 
Aerospace Research Institute (DLR) reports that these 
resistance-lowering, grooved, film-like layers, which are 
“copied” by the sharkskin, are now being used on 
experimental aircraft. 


Individual mainframe computer calculations concerning 
these surfaces have also been presented since last year at 
NASA in Ames and Princeton University. Experiments 
in the Berlin oil duct have now raised the highest marks 
for resistance reduction from the until now 6 percent 
(NASA/3M) to 10 percent now. Bechert hopes that still 
more improvements may be possible through systematic 
optimization of experiments with new, three- 
dimensional grooved surfaces similar to sharkskin. 


Furthermore, studies with mobile scales are in progress 
in Berlin. The initial results indicated the existence of an 
effective mechanism for avoiding flow separations. This 
presumably gives the fast sharks increased maneuver- 
ability. 


At the same conference Dr. H. Zinner of German Aero- 
space, Inc., in Ottobrun reported that the “electronic 
eye” will require special planning and management 
concepts. Different technologies like microoptics, thin 
layer sensor technology, micromechanics, analog 
switching networks, parallel data processing, conven- 
tional arithmetic and possibly neuronic met ods would 
have to contribute to the construction of the electronic 
eye. He said that the Ministry for Research is planning to 
bring the approaches of the different disciplines together 
in an application-oriented master project in which the 
industry will participate 


Eurocopter To Introduce New Helicopters in 1996 


93WS0531A Duesseldorf HANDELSBLATT in German 
7 Jun 93 p 16 


[Article by gw: “Occupational Situation Becoming More 
Cnitical Until 1994”) 


[Text] 


Eurocopter Concern—New Helicopters Not to Start 
Series Production Until 1996—Slight Market Recovery 
in View 


The Eurocopter company of Paris was created by the 
merger of the helicopter sectors of the German Aero- 
space and the French Aerospatiale in 1992. In the 
meantime, it has become the second largest helicopter 
manufacturer on the world market after Sikorsky. With 
the sharp downturn in the civilian and paramilitary 
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helicopter business, Eurocopter is even in first place. 
However, Eurocopter S.A., Paris, must first fly through a 
dry spell at least until 1995/96 when the new EC 135 
helicopter starts series production. The other new heli- 
copters, the Tiger and the four-nation NH 90 helicopter, 
will not appear cn the market until the next millennium. 


Siegfried Sobotta is co-chairman of the board of Euro- 
copter S. A. In his opinion, a certain recovery is evident 
for this year in the civilian helicopter world market, 
following the strong inroads made in the market prima- 
rily in the U.S.A. Last year, the number of licenses for 
civilian helicopters worldwide dropped dramatically 
from 461 to 284 while the military contracts increased to 
344 (188) units. However, Eurocopter was able to 
expand its dominant position in the market for civilian 
helicopters to a share of 54 percent (45 percent). In the 
military sphere on the other hand, the market share 
dropped to 17 percent (19 percent). 


Within the Eurocopter group, the French play the dom- 
inant role. Last year, revenue dropped by 12 percent to 
3.4 billion Deutsche marks. Of this amount, Eurocopter 
Deutschlan:i GmbH contributed merely 912 (955) mil- 
lion Deuts«he marks. A considerable portion of this 
amount canie from deliveries for Airbus and Fokker, 
thus from activities outside the helicopter sector. These 
deliveries may also exceed 300 million Deutsche marks 
in the current year. 


The French are even more predominant in the staff area. 
Of the 11,950 total employees, 7,153 work in the two 
French locations of Marignane (6,150) and La Cour- 
neuve (1,000). While 2,500 employees work in the 
German factory at Donauworth, only about one half are 
employed in pure helicopter manufacturing. Another 
1,000 are working at the development location in 
Ottobrunn. Based on restructuring measures, Sobotta 
announced a reduction in the number of employees in 
the company by about 2,000 to approximately 10,000 
employees and by over 700 to about 3,000 in the 
German factories by the end of 1995. By the end of the 
year, just under 1,000 employees will be working in 
Ottobrunn and 2,300 in Donauworth. 


At the end of 1992, the unfilled orders of the Eurocopter 
concern climbed to 5.83 (4.7) billion Deutsche marks, 
primarily from development contracts for the NH 90 
helicopter. The German subsidiary is participating in 
this business with 2.22 (1.65) billion Deutsche marks. In 
spite of this, Sobotta expects an additional drop in 
revenue for the company to 2.7 billion Deutsche marks. 
The business volume for Eurocopter France S. A. should 
settle down to about 1.8 billion Deutsche marks and that 
of Eurocopter Deutschland to 850 million Deutsche 
marks. For this reason, Sobotta sees a critical occupa- 
tional situation for the year 1993/94. 


For this past year, Eurocopter S. A. earned a small profit 
of 7.4 million Deutsche marks. The German subsidiary 
was in the black but had no profit. Without the activities 
outside the helicopter sector, it would have finished the 
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year in the red. This is because the civilian helicopter 
business is losing money while the military sector still 
made a small profit. In 1993/94, too, the German 
Eurocopter GmbH should achieve a balanced result 
while Eurocopter S. A. may still make a small profit. By 
the cooperation with the French, Germany may still be 
assured to be a manufacturing and development location 
for helicopters. 


In Soboita’s opinion, mergers and joint ventures on the 
helicopter market will continue to increase because of 
the high development costs. Eurocopter can scarcely bid 
against Sikorsky for the civilian helicopter division of 
the U. S. manufacturer McDonnell Douglas, which is up 
for sale. The revenue of this division is estimated to be 
250 million Deutsche marks. Bidding would not be 
possible on its own, says Sobotta. That is, unless the 
parent companies would join in or interlocked partici- 
pation came about. The future of the Italian manufac- 
turer Agusta 1s also still undecided. 


Aerospatiale, DASA Consider Joint Rocket 
Production 


93WS0531B Duesseldorf HANDELSBLATT in German 
7 Jun 93 p 13 


[Article by rtr: “Joint Rocket Production in the 
Future?”’] 


[Text] 


Aerospatiale/DASA/Conference on Ibiza 


Louis Gallois is the head of Aerospatiale. According to 
him, the French Aerospatiale and the Daimler-Benz 
subsidiary Deutsche Aerospace (DASA) are discussing 
the possibility of a merger in their rocket divisions. At a 
conference on Ibiza, Gallois said that merging these 
divisions into one joint venture such as has already 
happened with the helicopter business of Aerospatiale 
and DASA to form Eurocopter S. A. is being considered. 
Gallois did not wish to make any concrete statements 
regarding the state of discussions. 


Further, he said that Aerospatiale would concentrate in 
the future to a greater degree on joint ventures as a form 
of cooperation. Joint ventures are more effective than 
other cooperation possibilities. In fact, cooperation with 
the planned rocket joint venture of British Aerospace Plc 
and Matra-Hachette or cooperation with the French 
electrical concern Thomson-CSF is being scrutinized. 


A highly placed Aerospatiale representative said that he 
hoped his company would make a decision regarding 
possible projects by September. He identified a possible 
cooperation with Thomson as the most probable out- 
come. 


allois also said that the option of joining in the alliance 
of DASA and Fokker NV for regional aircraft was being 
held open. The Italian company Alenia SpA is connected 
with Aerospatiale by way of a joint venture to build 
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regional aircraft (ATR). This company is also negoti- 
ating with DASA regarding participation in the project. 
If a cooperative venture is not possible, ATR would look 
for other partners. 


International Project on Gravitation Wave 
Detector Planned for 2003 


93WS0544A Duesseldorf VDI NACHRICHTEN 
in German 21 May 93 p 16 


[Article by Hans Tontarra: “International Project 
Planned for 2003: Gravitation Wave Detector in Space: 
Financing of ‘M3 Mission’ Still Unclear’’] 


[Text] VDI-N, Paris, 21 May—Scarcely had a planned 
gravitation wave detector in Lower Saxony been 
scrapped before German, British, Italian, French, and 
U.S. physicists put forward a new project: Gravitation 
waves are to be traced after the turn of the millennium 
using four satellites. 


Albert Einstein’s general theory of relativity predicts that 
gravitation waves are formed upon the acceleration of 
masses. For example, if a dying star explodes, gravitation 
waves should radiate from this supernova into the 
expanses of the cosmos. Thus far, however, there is no 
experimental proof of their existence. 


In fact, proving the existence of these mysterious waves, 
which spread out at the speed of light, is extraordinarily 
difficult. They cause tiny distortions in the geometric 
space through which they travel. Physicists hope to 
observe these longitudinal changes in space with kilome- 
ter-long laser spectrometers: Light streaks back and forth 
between mirrors in two mutually perpendicular direc- 
tions. If the length of one distance changes relative to the 
other, then there are observable changes in the interfer- 
ence pattern of the two light beams. 


Although a gravitation wave detector operating 
according to this principle is not being built in Germany, 
that is no reason for the international community of 
physicists to reject experiments of that sort. In Pisa, 
there are plans for French-Italian cooperation in the 
construction of Virgo, a gravitation wave detector with 
arm lengths of two times 3 km. In the United States, two 
detectors with two times 4 km arm lengths are being set 
up under the project name Ligo—one in a swampland 
north of New Orleans and another in Washington State, 
near Seattle. The startup of these detectors is planned for 
the end of the 1990's. 


The simultaneous construction of several instruments ts 
of great importance here. This is because the signals to be 
measured are so extraordinarily small that unavoidable 
interference in the measurement operation will yield 
false results. If a gravitation wave from space actually 
strikes our planet, it will reach the detectors in Pisa, New 
Orleans, and Seattle at practically the same time. Thus, if 
all three detectors show a signal at a given point, then 
one can be certain that a “real” gravitation wave has 
been proven. Strictly speaking, the wave does not reach 


JPRS-EST-93-027 
27 August 1993 


all the detectors at exactly the same moment, since it 
comes from a certain direction and thus reaches the 
various detectors in succession. These tiny time differ- 
ences would then permit a determination of the wave’s 
direction of origin, using the measuring equipment. 


Even if no detector for gravitation waves can be built in 
Germany in the foreseeable future, researchers here do 
want to participate in a huge experiment where gravita- 
tion waves will be sought in space by satellite in the next 
millennium. German, British, French, Italian, and U.S. 
physicists from a total 19 institutes plan to submit a 
proposal this month to the European Space Agency 
(ESA) whereby four small satellites would be launched 
into space during the M3 mission planned for 2003, after 
which they would form an L-shaped laser spectrometer 
for measuring gravitation waves. 


The satellites, to be placed in a solar orbit 45 degrees 
behind the earth, could assume a fixed position with 
regard to one another if they are arranged on a plane 
inclined 69 degrees toward the ecliptic (the plane 
through the sun and earth orbit). There are to be two 
pairs of two satellites each at an interval of 5 million km 
which will exchange laser signals. The light courses of the 
two satellite pairs are perpendicular to each other, 
whereby at the right angle of the setup two satellites are 
relatively close to one another. These two also exchange 
light signals in order to synchronize the lasers to the two 
perpendicular measured lengths. 


The gigantic satellite detector makes enormous demands 
on measurement technology. For example, the position 
of satellites relative to each other must be kept extremely 
stable. Another technological challenge is the processing 
of the light signal from a 2-watt semiconductor laser at a 
5 million km distance. However, Klaus Danzmann of the 
University of Hannover, the German coordinator of the 
planned project, is convinced that the technology of the 
satellite detector is manageable. A bigger question ts that 
of financing the ambitious project. Danzmann estimates 
the total cost at a good 800 million German marks. 
However, the ESA has “only” 322 million ECU in its 
budget for an M3 mission. 


The researchers hope to get the balance from NASA, 
which would like to participate in this research mission. 
The four satellites—each only 1.5 m long—and their 
trajectories to the stationing positions are laid out in 
such a way that they can all be transported into space by 
a single Atlas Centaur rocket. Perhaps NASA could pay 
for this missile launch, Danzmann hopes. For now, 
however, the researchers must have patience. A decision 
on whether the biggest experiment in the history of 
science will actually become a reality will not be made 
until 1996. 
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Astra Satellite’s Success Benefits Eutelsat, 
Luxembourg Company 


93WS0544B Duesseldorf VDI NACHRICHTEN 
in German 21 May 93 pp I, 4 


[Article by Ulrich Schmitz] 
[Text] 


Telekom Drops Out of Europesat Television Satellite 
Project 


Eutelsat Takes Success of Astra Satellites as Model 


VDI-N, Duesseldorf, 21 May—DBP [German Bundes- 
post] Telekom is dropping out of Europesat. Through 
this move, the postal service is taking its leave as a 
television satellite operator after already failing with its 
TV-Sat2. Last Tuesday in Bonn, the Telekom board of 
directors justified the withdrawal with inadequate 
interest on the part of programmers. It was only last 
December that Telekom reached an agreement with the 
Swiss PTT [Post, Telephone, and Telegraph] and France 
Telecom on Europesat, a direct-pickup television satel- 
lite system, as a successor to TV-Sat2. The project drawn 
up by the European satellite organization Eutelsat pro- 
vides for placing a total of two Europesat satellites in 
space with 14 channels each, beginning next year. 


Luxembourg’s private SES [European Satellite Com- 
pany] is already successful on all channels. Since 12 May, 
ine Astra space fleet has been expanded to three coposi- 
tioned satellites. In this way, all the programs from the 
three orbiters can be received with a single satellite 
antenna. Astra’s success is unprecedented: Just under 90 
percent of all satellite antennas in Germany are directed 
at Astra. 


Astra’s recipe for success—co-positioning—is now 
encouraging Eutelsat as well. Up to now, lovers of 
Eutelsat programs (in foreign languages, from nearly 
every country in Europe) have had to use a rotating 
antenna if they want to receive from all the Eutelsat 
satellites, because they are scattered all over the sky. But 
now that is to change. In the coming year, Eutelsat wants 
to launch the F6 satellite into space and coposition it at 
13 degrees east (near Astra) with Eutelsat F1. 


Third Astra Television Satellite Strengthens 
Luxembourg’s SES 


Astra Success Inspires Eutelsat 


Telekom Drops Out of Europesat 


VDI-N, Duesseldorf, 21 May—With the launch of the 
third Astra satellite, the triumphal march of Luxem- 
bourg’s private SES in the skies of European television 
continues. Astra’s success is now encouraging the Euro- 
pean satellite organization Eutelsat to win over the favor 
of programmers and viewers with a comparable satellite 
system beginning next year. However, another satellite 


WEST EUROPE 7 


operator is giving up without a fight: The postal service 
subsidiary Telekom is abstaining from any further tele- 
vision satellites. 


Anyone who ts interested in international understanding 
has good reason not to direct his satellite dish toward the 
triad of Astra A, B, and C, which has been complete since 
the launch of Astra IC on 12 May; instead, he should 
continue to set his sights on Eutelsat satellites. This is at 
least what the European satellite organization Eutelsat 
(European Telecommunications Sateilite Organization) 
in Paris is saying. No other system of television satellites 
brings so many different European broadcasters into the 
home and has such a wide range, even far into the CIS. 
Unfortunately, there is a catch: Friends of “international 
understanding via satellite” must continue to cross the 
skies with their antenna, because Eutelsat Fl! is in 
position 13 degrees east, F2 is at 10 degrees, F3 is at 16 
degrees, and F4 is at 7 degrees east. Anyone who is loathe 
to turn the antenna by hand uses a motor-driven 
antenna, which around 10 percent of all customers are 
said to do already—according to a Eutelsat market 
study. 


However, Eutelsat’s advertising campaign playing on 
international understanding does not trouble Dr. Pierre 
Meyrat, the general director of the European Satellite 
Company (SES) in Luxembourg. With the launching of 
Astra IC, the program selection for the large television 
audience in Great Britain, Spain, and the Benelux states 
is additionally strengthened and the attractiveness of 
Astra is further heightened. Even ARD and ZDF have 
stated their intention to broadcast via Astra 1C begin- 
ning in August; for SES, two more strong German pillars 
in a market where already more than 5.2 million house- 
holds in Germany alone directly receive programs 
broadcast by Astra. In addition, there are another 11 
million households that are reached by programs distrib- 
uted via Astra through cable—to say nothing of the 
around 1.2 million households in Austria and another 
1.9 million in Switzerland. Still, that is not enough: “It 
has already been decided that Astra 1D will follow in 
1994, with Astra 1E coming the following year—with all 
the options for the big leap into the digital age of 
televisi’ 1," Meyrat recently announced in Los Angeles. 


Astra’s decisive competitive advantage is the ability to 
receive the triad of Astra 1A, 1B, and IC with a single 
antenna position. “Our concept of copositioning,” SES 
head Meyrat enthuses, “is thus completely realized.” 


The sensibility of coposition! *g is dawning on Eutelsat 
as well. The initial plan is for the “F6" satellite to be 
copositioned with the “Fl next year at | 3 degrees east, 
thus in the vicinity of Astra; the “FI” already provides 
Deutsche Welle TV (in German, English, and Spanish), 
several Dutch, English, and French programs, and with 
“MBC” even an Arabic-language program. “The posi- 
tion 13 degrees east in particular is being expanded as a 
pure television position with a wide range,” Eutelsat 
spokesperson Vanessa O'Connor says proudly. 
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Given the large market share of the Luxembourg com- 
petition--just under 90 percent of all German dishes are 
directed toward the Astra satellites of SES—Eutelsat will 
not find it easy to make headway against Astra. Espe- 
cially since foreign-language programs are watched 
almost exclusively by the few foreigners in the host 
country. “Especially with regard to the many Turkish 
guest workers in Germany, we know that they direct 
‘heir dishes only toward Eutelsat because of the better 
offerings of Turkish-language programming there,” says 
Korcan Atamai. of Germany’s Amstrad, one of the 
major antenna suppliers. 


In so doing, they even put up with the fact that the 
standard 60 cm dishes (Astra) are actually too small for 
Eutelsat satellites F1 through F4. “With the necessary 80 
cm dishes, the landlords could not tap in, a conflict that 
our Turkish fellow citizens often shy away from. But a 
little bit of snow or pattern on the screen is no big 
problem,” Ataman explains. Many of them even put up 
with a little bit of work: “A person who has set up his 
dish oi the balcony turns it a couple of millimeters, say 
to switch from the Tv ‘‘sh radio program Show Radyo 
on the FI satellite (at 1U Uegrees east) to ‘No. | FM’ (F3, 
16 degrees east).” 


With the addition of the F6 satellite in 1994, it will be 
possible to receive another 16 television programs fiom 
the Eutelsat position 13 degrees east, in addition to the 
35 television and radio programs that are already broad- 
cast. Thus, since February the word has been going out to 
programmers: Place your orders now! “Our widebeam 
concept allows for reception in Central Europe with an 
80 cm satellite antenna, and as far as Ankara, Kiev. and 
Moscow with a slightly larger one,” Eutelsat spokes- 
woman O'Connor enthuses. 


Right now, Eutelsat is not reaching a mass audience, it 
remains questionable whether it will do so in the future. 
Because anyone who currently has Astra in focus will 
hardly be willing to continually turn his dish to aim at 
additional Eutelsat positions, even if it often involves 
only a few millimeters. The other course, “equipping” 
dishes with additional LNCs [expansion not given] (con- 
verters that receive the microwaves focused by the 
parabolic mirror), is also hardly feasible for the masses, 
since it generally requires at least an 80 cm dish. 


And if the age of digital television dawns in 1995, then it 
is true that Eutelsat has already shown that the operator 
can get four broadcasters digitally on one broadcast 
channel through compression techniques, but SES/Astra 
could once again have a jump on the latest technology 
through its involvement in the establishment of the 
projected standard of the Motion Picture Expert Group 
(MPEG 2). 


In any event, Eutelsat has already experienced one 
setback. DBP Telekom is dropping out of Europesat, a 
project drawn up by Eutelsat to station two more televi- 
sion satellites in space. The 700 million German mark 
project planned jointly with Switzerland and France was 
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supposed to send two more satellites with 14 channels 
each into space as the successor to the TV-Sat2 television 
satellite. The reason for Telekom's withdrawal from the 
television satellite business is the high profitability risk 
due to scant interest on the part of programmers, 
Telekom announced on Tuesday of last week in Bonn. in 
order to ensure the economic feasibility of the satellite 
project, Telekom would have had to market 12 channels 
on the Europesat. Thus far, however, only six program- 
mers have expressed their willingness to conclude a 
binding contract granting use with Telekom. 


Return of Eureca Platform Postponed 


93WSOS558D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 3 Jun 93 p 8 


[Article by K.T.: “The Return of the Eureca Platform 
Must Be Postponed” ] 


[Text] Munich—The unmanned instrument platform 
Eureca cannot be retrieved as planned on 7 June by the 
U.S. space shuttle Endeavor, its start, originclly planned 
for 4 June, has been delayed by at least two weeks 
because a liquid oxygen turbo pump must be replaced. 
After Eureca on 24 May completed the descent from its 
orbit 598 kilometers from earth to a retrieval altitude of 
476 kilometers, operation of the scientific and technical 
payload was resumed. 


Eureca is now in a stable orbit in good flight attitude. 
Fuel and energy supplies are sufficient, it 1s assured, 
since the period of time in earth orbit had been gener- 
ously estimated. Six months’ operation had orginally 
been planned. Now, it 1s likely to accumulate as many as 
10 months. 


ESA [European Space Agency] scientists are awaiting 
with extreme excitement the return of the heaviest ESA 
satellite up to now with an initial mass of 4,49! kilo- 
grams, which is being controlled from the operating 
center in Darmstadt with the support of the ground 
stations Maspalomas (Canary Islands), Kourou (French 
Guayana) and Perth (Australia). On board are 15 test 
facilities which have been used to conduct more then 50 
experiments, among them the growing of monocrystals 
of the highest purity and observation of the effects of 
weightlessness and cosmic rays of long duration on living 
organisms. 


The TICCE project (Timeband Capture Cell Experi- 
ment) is likely to provide information of the quantity 
and density of the cosmic dust in this low earth orbit, 
which in the future is to be used by the satellites of the 
Iridium telecommunications system, among others. Not 
only the quantity and size of the particles are being 
measured, but thanks to an intelligent capturing device 
they are also kept and some time after being caught are 
brought back to earth sorted. 


To be anticipated are dusts are varying origin, such as 
those produced by rockets during satellite launches into 
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geosynchronous orbits (for example aluminum oxides), 
dusts from comet material as well as from collisions of 
small asteroids, and, not lastly, scientists are interested 
in dusts from known interstellar sources, whose dust has 
never been caught before. 


In order to piepare and control the experiments, as well 
as for the subsequent calibration tests on the ground, the 
German Aerospace Research Institute in Cologne-Porz 
has established a user center. The method used for 
experimental control is considered the forerunner of 
interactive experimental operation in real time from the 
ground stations, the so-called telescience, which was 
tested in the D2 mission on a grand scale. 


Eureca was developed and built under an ESA contract 
by Deutsche Aerospace Erno Raumfabrticchnik Bre- 
men. The scientific installations on board come from 
seven European countries. Germany’s financial partici- 
pation in the Eureca program including the launch 
amounts to 53 percent or 460 million German marks. 
The Eureca 2 and 3 missions under preparation will 
essentially be supported by private organizations, among 
them interested industrial enterprises. 


Germany: Oxygen Production From Ground Lunar 
Rock Proposed 


93WS0561B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German I1 Jun 93 p 8 


[Article by C.H.: “Oxygen From Lunar Rock”’] 


[Text] Studies for future space exploration in numerous 
aerospace institutes continue regardless of the lack of 
money for space travel. The German Aerospace 
Research Institute e.V. (DLR) in Cologne continues to 
see its task as preparing European and German contri- 
butions to future space travel with « the framework of 
the “Planetary and Lunar Access with New Extraterres- 
trial Technologies” (Planet) project. 


These include considerations regarding how and where 
fuel for space flights may be obtained. One contribution 
to this area might be obtaining oxygen from lunar rock, 
write Dr. Wolfgang Seboldt, Dr. Stephan Ligner and 
Diplom-Ingenieur Michael Reichert in the DLR Nach- 
richten (Vol. 71, May 1993). This could be cheaper than 
launching the entire fuel supply from Earth. The water 
and carbon dioxide ice on Mars could also provide 
oxygen. 


Oxygen could be extracted from the lunar regolith at 
temperatures of less than 500 degrees Celsius to greater 
than 80 per cent with the help of fluorine. This process 
only becomes economical if at least 70 per cent of the 
fluorine can be recovered for reuse. Fluorine must be 
brought from the Earth to the moon and resupplied at 
intervals. 


In cooperation with the Solvay Fluor und Derivate 
GmbH company, a preliminary fluorine regeneration 


WEST EUROPE 9 


scheme was designed. According to this scheme, the 
fluorine found in the rock following oxygen extraction is 
to be dissolved using hydrogen. The hydrogen fluoride 
could then be completely decomposed electrolytically 
into hydrogen and fluorine. The fluoride, which is diffi- 
cult to liberate, could be decomposed using molten-salt 
electroiysis. The expected total energy requirement for a 
lunar oxygen plant should be a few tens of megawatts per 
metric ton of oxygen. A number of consumers could 
profit from oxygen production on the moon, including 
lunar landing vehicles, transport vehicles, unmanned 
samplers, life-support systems, and power systems on the 
moon, argue the authors. 


European Participation in 1993 Paris Air Show 


93WS0576B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 14 Jun 93 p 10 


[Article by Wolfgang Engelhardt: “‘A Tough Economy 
Course Forces Space Flight as Well to Cut Programs’”’] 


[Text] Paris—Every two years the international aero- 
space industry meets at the Le Bourget air field near 
Paris for one of the most important aviation and space 
flight exhibitions. But the mood at this year’s show (June 
11 to 20) is not as good as before because of the political 
changes and the economic slump in many countries. In 
space flight the western world is waiting for the Ameri- 
cans’ decision as to whether and to what extent the 
international space station Freedom will be built. The 
Russians are offering their experiences and their enor- 
mous rocket potential for cooperation. 


The most important astronautical point of attraction for 
the broad public at the air show is provided by the 
European Space Agency ESA’s pavilion, where a water 
basin with a volume of 360 cubic meters has been built. 
In this octagonal “‘aquarium”’ astronaut candidates will 
regularly practice their extra-vehicular activities at sim- 
ulated weightlessness in a model of the Columbus space 
station. Visitors can directly follow the work of the 
diving astronauts through large glass windows. 


But whether this Columbus module will actually be on 
board the space station Freedom one of these days is still 
totally unclear. Precisely while the experts are meeting in 
Paris, in the United States the redesign team is showing 
the new plans for a significantly smaller and cheaper 
space station. Only then will it become evident to what 
extent the international partners Europe, Japan and 
Canada will continue to participate in the U.S. Freedom 
project. In addition to the U.S. president, U.S. congres- 
sional delegates will also have to vote for the space 
station this summer—something that is by no means 
certain. 


The European space flight organization would be partic- 
ularly affected by being eliminated from the Freedom 
project, because it is the last ESA program for manned 
space flight for the foreseeable future, after the Hermes 
space glider was canceled by the ministerial conference 
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in Granada last November. Both Germany and France, 
being the most important financial contributors, as well 
as some other ESA member nations no longer want to 
spend enormous amounts for the continuously more 
expensive and heavier Euro space glider. This is the 
reason that the full-size Hermes model, which two years 
ago was such a public attraction, is no longer at the air 
show. 


If the space station project is now also to be canceled, 
there is not likely to be anything left of the originally 
planned European autonomy in manned space flight 
other than the new Ariane-5 launch vehicle. This projec- 
tile has already been largely developed. Recently, the 
first test of a large solid propellant booster rocket 
required for it was carried out. 


Many European companies participating in the Ariane 
project will exhibit at the Paris air show their technical 
contributions to the already flying Ariane-4 and the 
future Ariane-5, which is to be launched for the first time 
at the end of 1995. With that, the operating company 
wants to maintain its share of nearly two-thirds of the 
commercial satellite launch vehicle market in the world. 


The successful satellite programs for telecommunica- 
tions, weather and earth forecasting, as well as for 
scientific research, will occupy a large portion of the 
space flight exhibits by ESA and other agencies. They are 
intended to demonstrate primarily to the many non- 
expert visitors to Le Bourget the need and usefulness of 
such space flight activities. 


Receiving stations for cloud pictures by the European 
weather satellite Meteosat and the most recent radar 
images from the first European earth exploration satel- 
lite ERS-1 emphasize this aspect of useful space flight 
applications. 


In their pavilion at the air show in France the Americans 
have only a small space flight area—byair show in 
France the Americans have only made to NASA’s most 
important satellite and probe projects and to the suc- 
cesses by the space transporter system. 


The German Spacelab-D2 mission on board the 
Columbia orbiter has just been successfully concluded. 
But whether the shuttle fleet will be needed to build and 
supply the space station Freedom into the next century is 
very uncertain in view of the current financial problems 
of the United States. 


Once again the Russians present at the Paris air show a 
large space flight hall with full-size models of their Mir-1 
orbiting station as well as other successful satellites and 
space probes. Particular prominence is given to the 
Proton launch vehicle, which the Russians are offering 
on the world market as a reliable and inexpensive 
alternative for satellite launches. 


It is only with difficulty that the United States and 
Europe are able to protect themselves against the com- 
petition for their Atlas Centaur and Ariane rockets with 
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contracts which allow the Russians one or two Proton 
launches a year with a Western information satellite on 
board, space flight observers argue. 


The German aerospace industry is once again exhibiting 
in a joint display in Paris. The German Space Agency 
DARA refrained from participating in the show this 
time, because it wants to spend the half a million 
German marks allocated to it for other purposes, it was 
said. It does not look rosy for future German contribu- 
tions to international space flight, if no money is granted 
any more even for DARA’s presence at the largest 
aerospace show in the world, lament observers in Paris. 


Netherlands: Fokker Completes Assembly of 
ERS-2 Satellite 


BR0908 121493 Rijswijkk POLYTECHNISCH 
WEEKBLAD in Dutch 23 Jul 93 p 3 


[Article by Gerard van Nifterik: “Satellite for Earth 
Observation Keeps Eye on Hole in Ozone Layer’’] 


[Text] Amsterdam—The assembly of the ERS-2 earth 
observation satellite at Fokker Space & Systems (FSS) is 
almost complete. This is a major step for an important 
mission. The ERS-2 is not merely following up the 
already orbiting ERS-1!, but will also add another option. 
This fact is due to the availability of a new instrument: 
the so-called global ozone monitoring experiment, or 
GOME, which will enable the satellite to keep an eye on 
the deterioration of the ozone layer worldwide. Earlier 
this month, GOME was incorporated [into the satellite] 
by FSS. 


GOME makes the ERS-2 mission a unique operation. It 
will enable the ESA [European Space Agency] to measure 
ozone concentrations at high altitudes for the first time. 
Now that holes are apparently forming in the ozone layer 
at a rapid rate, up-to-date information on its disintegra- 
tion is becoming increasingly important. 


However, GOME represents more than a mere extension 
of the possibilities already offered by the ERS-1. It is also 
the forerunner of a perfectly refined ozone monitor, 
SCIAMANCHY, which will supposedly be included in 
the polar platform (POEM-1—Polar Orbit Earth obser- 
vation Mission), a large satellite with a [planned] pay- 
load of approximately 20 earth observation instruments. 


GOME 


The GOME spectrometer is actually a simplified version 
of SCIAMANCHY. The instrument has no infra-red 
channels, offers lower resolution, and will take measure- 
ments within a considerably narrower range of the 
spectrum (240 to 760 nm, as against SCIAMANCHY’s 
240 to 2400 nm). The latter fact means that GOME 
cannot provide any measurements on CO, CO2, N20, 
and CH4. 
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There are two reasons for constructing this “economy” 
version: Firstly, GOME is essentially a pilot experiment, 
designed to provide the reference data required to com- 
plete SCIAMANCHY. 


However, probably even more important is the fact that 
GOME can be in space considerably sooner than ERS-2 
and will make it possible to provide continuous, world- 
wide data on the ozone layer within just a few years. 


The initial GOME design was drawn up by a team from 
the Applied Physics Department [TPD] of TNO [Neth- 
erlands Central Organization for Applied Scientific 
Research] and ESTEC [European Space Research and 
6Technology Center], which belongs to the ESA. After 
the ESA had approved the design, Italy stood guarantor 
for the financing, the only condition being that Italian 
industry be used to construct the satellite. Thus, the 
GOME project ended up in the hands of the Galileo 
concern, which also acted as the main contractor. Nev- 
ertheless, TNO-TPD continued to play a role in the 
GOME project. 


Moreover, the inclusion of TNO-TPD has interesting 
consequences for the SCIAMANCHY project. The main 
contractor for the project is the German company Dorn- 
ier, but TNO-TPD is responsible for the optics and 
calibration. Furthermore, the Netherlands Space 
Research Foundation (SRON) is in charge of the inte- 
gration of the detectors, while FSS is involved in the 
program management and systems engineering of the 
Dutch part. 


Logical Successor of ERS-1 


In this way, GOME lends an extra dimension to ERS-2, 
but that is not the only justification of the satellite’s 
existence. ERS-2 is the logical successor of the ERS-1, 
which was launched in 1991, the first satellite launched 
within the framework of a European earth observation 
program to be implemented during the 1990s. Part of 
this program includes research into topics of global 
import, such as climatic change, the greenhouse effect, or 
the problems associated with ozone. The aim, within 
that context, is to measure the processes taking place on 
the earth’s surface and in the atmosphere. The ERS-2 
will follow on from the ERS-1! in order to ensure the 
much- needed continuity of these measurements. Apart 
from the inclusion of GOME, the ERS-2 is practically 
identical to its predecessor. Consequently, a great deal of 
research work could be dispensed with and the lion’s 
share of the test and calibration equipment could be 
integrated in the ERS-2 without any problem. Whereas 
the ERS-! cost a mere 1.5 billion guilders, the mark II 
version was successfully completed for one-third of the 
price. 


The ERS-2 is being constructed under the supervision of 
Dornier, the main contractor. Fokker Space & Systems 
(FSS) is responsible, among other things, for the design 
and development of its heat economy. It is also in charge 
of the integration of the sub-systems and associated test 


programs. 
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Further test and calibration experiments will take place 
later this summer at ESTEC in Noordwijk as well as in 
the Large Space Simulator, a facility in which the satel- 
lite can be exposed to the harsh conditions that reign in 
space. In this way, it may be ascertained whether the 
various instruments also meet their specifications under 
such circumstances. These tests will include experiments 
concerning temperature distribution within the satellite. 
For these reasons, FSS has provisionally fitted 720 
thermo couples which can verify the temperature 
economy. 


The launch of the satellite is scheduled for 1996. 


AUTOMOTIVE INDUSTRY 


High-Temperature Gas Turbine Developed 


93WS0525A Berlin INGENIEUR DIGEST in Russian 
Jun 93 pp 32-33 


[Article by Guenther Ludvik, Institute of Propulsion 
Engineering, and Prof. Dr.-Eng. Heinrich Weyer, secre- 
tary of AG (Working Group) Turbo, Koeln] 


[Text] Clean Coal Stream. It took 16 years and 100 
million DM to advance the research project “High- 
Temperature Gas Turbine” so far that transformation of 
coal into an environment-friendly stream has become 
feasible. 


Germany’s share of the turbine export market worldwide 
is 25 percent, according to figures arrived at by Grad.- 
Eng. Wolfgang Keppel of the ABB Power Plants Corpo- 
ration in Mannheim. In order to ensure that Germany 
will retain this position in the future, the Federal 
Research Department is assisting the turbine sector with 
a policy by which the Japanese are very successfully 
capturing the market with innovations. The Federal 
Ministry of Research and Technology (BMFT) has, prior 
to any specific product development, prevailed on com- 
peting private enterprises to join together in a research 


pool. 


The object of this technological initiative is development 
of a high- temperature gas turbine. This turbine is to 
produce energy more efficiently and with less pollution. 
Inasmuch as development of such a high-tech turbine is 
an extraordinarily extensive and costly project, only 
three western leaders in technology can afford it. In the 
U.S.A. the effort is supported by the Department of 
Energy and in Japan it is supported by the MITI. Here 
the BMFT has included this turbine in its energy pro- 
gram since the nineteen seventies. 


“The basic idea pursued in Germany differs distinctly 
from the procedure followed in the U.S.A. and in Japan” 
explains Dr. Herbert Diehl of the BMFT: “There they 
encourage the development of specific engines. We, on 
the contrary, have forged together a working team which 
is to lay the wide-range scientific and technical founda- 
tion for building future gas turbines.” 
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The Ministry hopes for a more effective task division 
between government- subsidized research activity and 
the responsibilities of private business in securing export 
of high-tech goods. Success in this respect is confirmed 
by Mr. Keppel of the ABB, also the vice-president for 
program management at the AG Turbo ‘“High- 
Temperature Gas Turbine” research consortium. “The 
establishment of AG (Working Group) Turbo in 1985 
fell on fertile ground. A tightly knit association has been 
formed over the following years in the area of precom- 
petitive research. In its Phase | we have made progress 
measurable on the international scale.” 


A coordinating office at the German Aero-Space Flight 
(DLR) Agency has arranged for AG Turbo to include 
seven private enterprises and 19 institutes from nine 
universities, from the Fraunhofer Society's research 
facilities, from the Federal materials testing facility, and 
also from that DLR Agency. The money was provided by 
both the BMFT and the industry on a 50-50 basis. 


“Sponsorship through the BMFT is regarded as a stim- 
ulus, a scientific- technical launching pad for this tech- 
nology. The government will be withdrawing its subsidy 
as development goals are being reached and the results 
become commercially viable”’ says Doctor Diehl. Before 
that the BMFT is nevertheless, despite the money 
shortage, considering what Phase 2 will require. The first 
step has already been taken here by paying for further 
work in the turbothermal department concerning the 
technical prerequisites for raising the turbine inlet tem- 
perature. 


The gas turbine may sometime in the future become 
more significant than regenerative technologies in terms 
of ecologically cleaner energy production. Till now the 
workhorse of the electric power economy has been the 
steam turbine. Its water-steam loop ensures that it will 
operate with practically any kind of fuel as primary 
energy source: coal, nuclear power, oil, or natural gas. 


In this respect the gas turbine is seriously handicapped: 
Because the hot flue gases generated under pressure 
expand directly all over the turbine, the latter has had to 
till now rely on clean fuels such as natural gas or light 
heating oil. A prototype of a high-temperature gas tur- 
bine developed with BMFT support was undone by the 
jumps of prices for light heating oil and natural gas at of 
the nineteen seventies following the oil crisis. Use of coal 
is, therefore, being aimed for. 


The power plant engineers are none the less fascinated by 
the advantages of a gas turbine. Combining a steam 
turbine (temperature differetial from 575°C to ambient) 
with a gas turbine (flue gas entering at temperature close 
to 1000°C) offers the possibility of appreciably raising 
the efficiency of electric power generation: a 10-15 
percent higher efficiency is deemed to be quite realistic. 
Operation with high-temperature gas turbines (1300- 
1400°C) could raise that efficiency even more, but such 
gas turbines are still a vision off the future. 
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As a prerequisite for coal power plants, the coal would 
have to be gasified under pressure with attendant gas 
scrubbing. This would yield a clean fuel which gas 
turbines can work with. The developers are promising a 
much lower CO, emission level. Doctor Diehl reckons 
that if all German coal power plants were to be so 
equipped, this would be equivalent to generating 8000 
MW more of electric power than by conventional tech- 
nology. 


The first V4.3 model of a 2200 MW - 3000 rpm gas 
turbine is now being built at the Siemens Gas Turbine 
Works in Berlin. One of the first places where gas 
turbines of this model series are planned to be put in 
operation will be the 350 MW Demonstration Power 
Plant in Goldenbergwerk (Golden Mine) near Koeln. 
There they shall run exclusively on coa! gas coming from 
an integrated lignite gasification plant. Development of 
burners for such low- grade coal gases has already been 
completed. The new model series offers the possibility of 
operation at still higher gas admission and exhaust 
temperatures. The V94.3 model evolved from the V84.3 
concept of 150 MW gas turbine for the GUD power 
plant. This more than 36 percent efficient 3600 rpm 
engine was carefully checked out in the Siemens Gas 
Turbine test station. There were for the first time made 
comprehensive measurements revealing the velocity, 
pressure, and temperature profiles in the compressor and 
in the turbine. The results of those measurements are 
used for building up a database. The basic studies, 
conducted jointly with German universities, are the 
contribution which Siemens Werke is making to the AG 
Turbo research program. 


The object of those studies, namely the gas turbine, is 
nowadays one of the trickiest engineering problems. The 
gamut of pertinent topics of concern to the study group 
has been broken down into team part-projects and these, 
in turn, into a total of seven team undertakings. A key 
role has been assigned to numerical computer simula- 
tion. Although methods of turbomachinery design 
should be properly an engineer's and a designer's stan- 
dard tools, the gas turbine requires more than standard 
methods can deliver. The multitude of parameters 
cannot be adequatel: handled by now available com- 
puters and not even by next-generation computers. The 
calculations must, therefore, be necessarily simplified. 


Complicated problems arise also in connection with the 
cooling. In air- cooled high-pressure turbines there can 
easily build up turbulent boundary layers. The wall 
temperature on the hot-gas side of a vane then rises 
100°C. This has fatal effects: with many common 
working substances, a temperature rise of only 15°C only 
already shortens the life to one half. Vane cooling with 
compressed air, on the other hand, can very fast cancel 
out the gained increase of efficiency because of larger 
losses associated with a larger amount of cooling air. 


Reliable layouts for water cooling are therefore aimed 
for. The turbine efficiency attainable with water cooling 
is 2 percent higher than that attainable with air cooling 
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when the gas temperature is 1300°C and even 5 percent 
higher when the gas temperature is 1400°C. 


Materials research is a task by itself. Precision casting 
and forging have bee further refined. The vanes in 
Siemens V94.3 engines are made of a directionally 
solidified material already in use on a trial basis. The 
runners as well the vanes must be able withstand higher 
temperatures. The goal are runner disks made of auste- 
nitic steel which will withstand operating temperatures 
150-200°C higher than required today. Their size creates 
some problems, to be sure, not only in recasting and 
forging but also in testing. 


Particularly relevant to the environment is the fact that 
larger amounts of nitrogen oxides are formed at higher 
temperatures. There must therefore be found a combus- 
tion process which does not give rise to temperature 
peaks and at the same time does not increase the fraction 
of other pollutants such as carbon monoxide or unburnt 
hydrocarbons. With natural gas this can to some extent 
be prevented by lean premix burning. With coal gas this 
technique fails, however, owing to self-ignition which 
takes place because of the high hydrogen content. With 
liquid fuels it is at this time possible to decrease the 
fraction of nitrogen oxides only by managing to confine 
both water and steam in the flame. The drawbacks are: 
large amounts of water and a decrease of efficiency 
equivalent to a 100°C temperature fall. Solutions to this 
dilemma could be combustion chambers with variable 
geometry and catalytic combustion. 


Germany: Ford Cologne Develops Hybrid 
Two-Cycle Engine 


93WS0560B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 7 Jun 93 p 8 


{Article by vwd.: ““Two-Cycle Engine Has Future Possi- 
bilities’’] 

[Text] Dresden—German car companies are giving the 
two-cycle engine clear possibilities for the future, 
although serial production is likely to be out of the 
question until the year 2000. This was the conclusion of 
the participants at the “Vehicle Engines Compared” 
conference recently held by the Association of German 
Engineers in Dresden. However, work is under way in 
numerous countries on the development of two-cycle 
engines. In the opinion of Rudolf J. Menne, chief engi- 
neer for engine development and design at Ford Werke 
AG, Cologne, one new application area could be hybrid 
vehicles. The Cologne company is working on a study, 
based on which a decision will be made in one to two 
years regarding the use of two-cycle engines in passenger 
cars. As Menne stressed, about five percent of the funds 
used for engine development are spent on the two-cycle 
engine sector. Due to the elimination of the oil pan and 
complete valve gear including camshaft drive, a three- 
cylinder-two cycle engine has lower weight and takes up 
considerably smaller space than a four-cycle engine with 
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the same performance. It is thus possible to pul an 
additional electrical drive with a storage unit even in a 
small vehicle. According to information by Kari Koll- 
mann, head of overall automobile engine and drive train 
development, Mercedes-Benz AG, Stutigart, is 
addressing the question, among others, of the best pos- 
sible gas exchange and mixture formation in the cylinder 
which can thus be realized. As yet, however, there are no 
concrete developments in evidence. The two-cycle 
method shows interesting aspects for diesel motors. 
Volkswagen AG, Wolfsburg, is studying and evaluating 
internally as well as with external partners the possibili- 
ties of exhaust treatment units, reports Herbert Schaep- 
ertoens of VW. Nitrogen oxides present a problem, since 
the catalytic converter technology developed for four- 
cycle engines cannot be used for two-cycle engines. 


Germany: Vision-Safe Laser Radar Tested for 
Motor Vehicles 


93WS0576D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 16 Jun 93 p 8 


[Article by re: “DLR Tests ‘Vision-Safe’ Laser Radar’’} 


{Text} Frankfurt—The “Lasers in Environmental Sens- 
ing” conference will take place during Laser '93, the | Ith 
international trade show for lasers and applied optoelec- 
tronics held from 21 to 25 June at the Munich fair- 
grounds. Among other things, methods to measure visi- 
bility will be discussed. The German Aerospace 
Research Institute (DLR) will report on the testing of a 
vision-safe laser radar, which one day could also be used 
in cars to measure visibility in fog and to detect patches 
of fog ahead of time. This would contribute significantly 
to safety in road traffic. 


Another \ision-safe laser radar system was developed at 
DLR in cooperation with an industrial partner. Based on 
the very low output and the expanded transmission 
optics, the system was ranked in vision safety class 3A. 
The low output is compensated for by the high pulse 
frequency of 2.5 Khz, which enables rapid averaging. 
The usefulness of the device has already been proved in 
a field experiment which involved measuring aerosol 
particles in the form of artificial fog. Further, in mea- 
surements of real chimney waste gases from a refinery, it 
was possible to identify connections between the occur- 
rence of elevated emission values and certain phases of 
operational cycles. 


BIOTECHNOLOGY 


Geri.any: Views on Patenting Biological Material 
Presented 

93P60304 Frankfurt/Main FRANKFURTER 
ALLGEMEINE in German 14 Jul 93 pp N1,N2 


[Text] The idea of patenting organisms and genes is a 
nightmare for many people. They believe that a person 
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should not claitn as his personal property what nature 
has produced. Many researchers and above all, represen- 
tatives of industry, however, regard the patenting of 
genes and organisms altered through genetic engineering 
as necessary if investments are to be made in the 
development of new diagnostic tools and medicines. Not 
long ago, at a conference of the Heidelberg Academy of 
Sciences, ethicists, jurists, molecular biologists, animal 
and plant breeders, as well as representatives of many 
other disciplines discussed whether the patenting of 
genes and organisms is legally allowed and morally 
defensible. 


Patent protection generally makes it possible to use an 
invention for a limited time without interference. Pat- 
entable is whatever proves to be new and probably 
industrially useful. In addition, it must include an inven- 
tive step. In a historic overview, J. Straus of the Max- 
Planck Institute for Foreign and International Patent, 
Copyright, and Competition Law recalled that probably 
the first patent for a living organism—a yeast—was 
granted !50 years ago in Finland. In Germany as well, 
organisms were patented in the previous century. First of 
all, there were mainly microorganisms, for instance those 
used in the production of bread and beer, and subse- 
quently, higher organisms as well, such as plant species. 
In 1969 the supreme court of the federal republic ren- 
dered a decision that animal breeding processes and 
their results are patentable. 


The Strasbourg Convention of 1963 firmly established 
for the member states of the European Community that 
all near-market discoveries are patentable unless they are 
against good morals (Article 53a); in addition, animal 
and plant varieties as well as biological processes 
involved in the production of animals and plants are 
excluded from patenting (Article 53b). For plant vari- 
eties, there is a separate protection agreement for the 
international protection of plant species (UPOV Con- 
vention). 


Plants and animals can on the other hand be patented. 
Exactly what is understood to be a variety of plant or 
animal is by no means clear. Generally, the European 
Office patents plants and animals if the corresponding 
invention can be applied not only to a narrowly defined 
plant or animal variety, but also to a large group. As Ch. 
Gugurel!l said, more than 600 hundred patent applica- 
tions that emphasize plant genetic engineering have been 
submitted to the European Patent Office in Munich. 
More than 200 additional applications concern geneti- 
cally altered animals and related procedures. 


There are differing views among the patent office and 
sectors of the public over the definition of what is to be 
understood as immoral. Consequently there are objec- 
tions to the patenting of the genetically produced cancer 
mouse, which is susceptible to cancer, because it is 
immoral to program an animal to suffer. But in fact the 
patent office, after a risk-benefit assessment, granted the 
patent, arguing that the animal's suffering is less signif- 
icant than its expected use to mankind. The experts in 
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Heidelberg were in agreement, however, that it could not 
be the patent office’s job to decide whether an invention 
is ethical. Guidelines according to which the patent 
office can orient itself must be worked out on the 
political-societal level. The researchers are called upon to 
search for ethical boundaries in bioscience. In this area, 
many questions remain unanswered. 


Not only molecular biologists and patent law experts 
share the view that human genes are patentable; the 
ethicist W.Ch. Zimmerli of Bamberg University is con- 
vinced that the patenting of human genes does not 
violate morals. The majority of scientists agree that the 
isolation of genes does not involve a discovery (which is 
not patentable), but rather an invention, because cloning 
the naturally-occurring gene is not possible without 
substantial changes to the genetic material. 


According to the view of F.K. Beier of the Max-Planck 
Institute in Munich, the patenting of genes is not only 
permitted, but because of the high capital costs that are 
tied up in the development of so-called recombinant 
technology, it is necessary as well. If the Americans put 
several hundred million dollars alone into research on 
the human genome, it is only legitimate that they protect 
the use of their findings. As was clearly pointed out in 
Heidelberg, commercial interests are at stake with every 
patent as well as with the patenting of genes and genet- 
ically altered organisms. Of course the experts condemn 
the patenting of genetic fragments, whose significance 1s 
still unknown, on the grounds that the material does not 
involve a close-to-the-market invention. 


There was controversy over the issue as to what extent 
the patenting of genes hinders free research. Many sci- 
entists consider the publication that goes along with 
patenting to be a useful tool for the openness that 
forestalls secret research. Others however, complain 
about insufficient patent specifications, patents that are 
too broadly defined, and the inadequate exchange of 
information and material. The patent holder frequently 
grants free use of the patent to basic research. The 
Cohen-Boyer-Patent for the cloning of genetic molecules 
with plasmids and the polymerase chain reaction (PCR) 
technology for the chemical duplications of genetic mol- 
ecules are examples of this. 


The patenting of inventions has a long tradition in 
physics and chemistry, but biology has evolved from a 
theoretical to an applied science only in the last two 
decades. The new form of bioscientific research has 
produced a type of scientist who also has commercial 
interests. This change is still difficult for German biosci- 
entists. B. Hess and other scientists say the German 
researchers must also learn to protect their intellectual 
property. More now than before, they should register 
patents in order to funnel part of the publicly-derived 
funds for their research back into the research institute 
and thus eventually to the general public. The fee 
amounting to an average of about DM40,000 for a 
European patent, however, must be an insurmountable 
obstacle for most university institutes. 
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Genes are no longer abstract units of heredity. They are 
assuming real market value. The government of Aus- 
tralia has drafted a law providing that the government is 
to have a share in every profit that others realize from 
the sale of products derived from genes or plants and 
animals of the native flora and fauna. As Suman Sahai 
from New Delhi says, this strategy could be a model for 
third world countries. They would then profit from the 
industrial nations’ exploitation of their wealth of genetic 
resources. 


Gene Therapy Used to Treat Various Diseases 


Cancer and Gene Therapy 


93WS0502A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 7 May 93 p 8 


First European Gene Therapy for Cancer 
Freiburg Researcher Gives Each Patient an Individual 
Vaccine 


[Text] For the first time in Europe, a new genetically 
engineered cancer treatment is being tested at the Uni- 
versity of Freiburg. A Freiburg team has received 
approval for this type of gene therapy, reports the latest 
edition of the Freiburg “Unimagazin.” This year, the 
scientists want to treat fourteen patients who suffer from 
cancer of the skin, kidney, or colon and who no longer 
respond to any other type of treatment. 


Each patient will receive his or her individual “vaccine” 
against the tumor. This should induce the immune 
system to destroy cancer cells remaining in the body 
after surgery. The researchers remove somatic cells, for 
instance from blood or bone marrow, and supply them 
with the useful gene in a test tube. 


About 10 million of these modified cells, mixed with 
tumor cells which have been irradiated and are thus 
unable to divide, are to be injected subcutaneously in the 
form of a “vaccine.” The genetically engineered somatic 
cells can then produce messengers (interleukins) which 
activate the immune system against tumor cells. This 
helps the immune system recognize cancer cells in the 
body as foreign and destroy them. 


Similar medical approaches are now being tested in the 
United States. There a very specific type of “mutilated” 
virus transports the useful gene into somatic cells. With 
this method, however, there is the danger that virus 
particles could alter other genes in the isolated somatic 
cells and thus, at worst, trigger cancer or other diseases. 


Therefore, the Freiburg team will choose a method 
different from that used by the American molecular 
biologists to transport genes into the cells: Using electric 
impulses, tiny holes will be “shot” in the cell walls 
through which small gene fragments can then migrate 
directly into the cell interiors. 
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Muscular Dystrophy 


93WS0502B Frankfurt/Main FRANKFURTER 
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in German 10 May 93 p 10 


Possible Therapy for Muscular Dystrophy 


French Laboratory Successful With Gene Experiments 
in Animal Trials 


[Text] Molecular biology experiments show that new 
treatment methods for some forms of muscular dys- 
trophy may result if a certain gene is introduced into 
muscle tissue of patients with the disease. The experi- 
ments show that the consequences of certain hereditary 
diseases, including muscular dystrophy, could be treated 
in the foreseeable future. 


The absence of specific proteins can be observed in 
certain muscular dystrophy diseases. Their formation is 
regulated by genes, some of which are 2'ready known. 
One of them is responsible for the synthesis of a protein 
called minidystrophin. 


Medical researchers and microbiologists at the French 
research institute Gustave Roussy in Villejuif have 
transferred this minidystrophin gene into adenoviruses 
which do not infect humans and studied the effect in 
mice. Adenoviruses cause infections of the respiratory 
organs. However, there are many types which are con- 
sidered to be harmless for man. 


Mice lacking the minidystrophin gene were used as 
experimental animals. When viruses containing this gene 
were injected into muscle tissue, minidystrophin protein 
was soon detected in 50 percent of the murine muscle 
tissue. This experiment shows that the missing gene can 
be introduced relatively easily into muscles where it is 
normally very difficult to inject, for example, cardiac or 
respiratory muscles. 


The experiments are regarded as an important advance 
over previous attempts to inject purified DNA of the 
minidystrophin gene directly into muscle tissue. Here, a 
maximum of two percent of the protein could be found 
in muscle tissue after a short period. It is uncertain if or 
when this and other similar transfer procedures can 
actually be used therapeutically. 


There are still no studies on the long-term effects of the 
adenoviruses used here or the survival time of the 
transferred genes. It is also not yet known whether the 
quantity of genes transferred is sufficient for actual 
therapy. 
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Cystic Fibrosis 
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Gene Therapy for Cystic Fibrosis Successful in Mice 


Opportunities for a New Treatment Method in Humans: 
Experiments With Liposomes 


[Text] British scientists and medical researchers have 
succeeded for the first time in treating the hereditary 
disease cystic fibrosis in mice using genetic engineering. 
This suggests that there are also new methods for treating 
hereditary diseases in man without direct intervention in 
the germ line. Not only are the symptoms of cystic 
fibrosis suppressed with this technique, but the effects of 
the gene defect are prevented directly in the tissue as 
well. 


The treatment is carried out using aerosols of microme- 
ter-sized liposomes which contain the gene missing in 
patients affected with the disease. The gene prevents 
abnormal reactions of a membrane protein. It is known 
as “cystic fibrosis transmembrane conductance regulator 
protein,” abbreviated as CFTR. If the regulatory gene is 
absent or mutated, the exchange of chloride ions in 
membranes is altered and the entire ion exchange pro- 
cess is disrupted. 


This affects primarily lung tissue. There is an abnormal 
accumulation of mucus and the bacteria which colonize 
it, and all exocrine glands gradually lose their ability to 
function. Until now, therapy was necessarily limited to 
inhalation measures and artificial supplementation with 
digestive enzymes. Patients’ lives could thus be pro- 
longed, but no real improvement was possible. 


The experiments with liposomes showed that mice in 
which the corresponding gene was artificially disrupted 
could be treated by administering the complete human 
gene for the CFTR protein. Upon inhalation, the lipo- 
somes come directly in contact with the pulmonary 
endothelium and release the gene in a process which 
cannot yet be explained in greater detail. They are taken 
up by endothelial cells, and intracellular membrane 
repair ensues. The abnormal accumulation of mucus 
stops. Similarly, studies of the pancreas of treated mice 
showed that they can again produce and secrete digestive 
enzymes fairly normally after a relatively short treat- 
ment period. The advantage of this new therapeutic 
method is that genes need not be transferred into cells 
using viruses, which penetrate the cells as they do in 
infection and then, in the process, “carry along” the 
gene. This technique, which has been discussed as one of 
the possible methods for treatment of hereditary dis- 
eases, has been tested to some extent in animal models. 
Experts think it is risky to work with viruses because it 
could easily lead to allergies or immune defense reac- 
tions. Liposomes are certainly the better alternative, 
even if it is not clear at present how genes or their 


JPRS-EST-93-027 
27 August 1993 


fragments get into cells, reports the University of Oxford 
(John Radcliff Hospital, Oxford, United Kingdom). 


Germany: Ministers Comment on Proposed 
Genetic Technology Law 


93ws0507a Duesseldorf HANDELSBLATT 
28/29 May 93 p 6 


[Text] Bonn—There is to be an end to the emigration of 
the research and production capacities of industries with 
good prospects. This is the goal of a legislative amend- 
ment for the simplification of the genetic technology law 
which was agreed upon by the Federal cabinet on 
Thursday. 


Federal Research Minister Paul Krueger (CDU) antici- 
pates that 10 billion jobs will be created in this area in 
the European Community by the year 2000. He esti- 
mates that the world market for the products of genetic 
technology will expand from DM10 billion in 1990 to 
DM160 billion by the turn of the century. Minister of 
Health Horst Seehofer (CSU) insists that acceptance of 
this modern technology among the population will grow 
steadily if better therapy alternatives are obtained 
through medicines produced by genetic technology. 


Economic Minister Guenter Rexrodt (FDP) pointed out 
that in Germany chemistry, with over 600,000 
employees, is one of the key industries. 


Over the last few years the major companies have 
transferred their activities in this area to other countries, 
sometimes using spectacular measures. Research insti- 
tute; also had many complaints about local disanvan- 
tages when compared to conditions abroad. The prin- 
cipal reason given was the expensive and long-drawn-out 
approval procedure in the Federal Republic. 


The Federal laender are responsible for enforcing the 
genetic technology law. Seehofer emphasized that 
administration of the law had been accelerated and 
improved in all the Federal laender except for Hessen. 
He said that the reason was that the local authorities had 
now acquired the necessary expert personnel. 


The objective of the amendment which has now been 
passed is further simplification of the bureaucratic pro- 
cedure. Seehofer hopes that the legislative package will 
be passed by the Bundestag by the end of October and 
will come into effect at the beginning of 1994. The 
principal These are the most important points of the 
legislation: 


—Facilities and initial studies for business purposes at 
security level one (no risk) need only to be reported in 
future. Previously a permit was required. 


—Work may begin one month after notification in 
future, if the authorities have raised no objections. 
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—The period required for the notification or approval 
procedure at security level two (low risk) will be 
shortened if similar projects have already been 
approved. 


—A hearing will only be prescribed for facilities or initial 
studies for business purposes at security levels 3 and 4, 
at security level 2 only if it is necessary according to 
the Federal emission protection law. 


—A decree going beyond the genetic technology law is to 
assure that projects at security levels one and two can 
begin within three months of notification or signing a 
contract. 


—The draft legislation provides for public participation 
to be newly regulated by means of ordinances. 


The chemical industry welcomed the amendment as 
much as the coalition parties and the FDP. The Chem- 
ical Industry League declared that dropping the previous 
aprroval procedure at security level one meant the 
removal of an important competitive disadvantage in 
comparison with the USA and Japan. Approximately 80 
percent of all gene technology projects were at this 
security level, they said. 


France: Colorimetric Antibody Determination 
Facilitated 


93WS0561D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 11 Jun 93 p 8 


[Article by bh: “Colorimetric Antibody Determination”’] 
[Text] 


Genetic Engineering Trick Produces Enzyme-Linked 
Antibodies 


A bifunctional chromophoric antibody protein has been 
developed by researchers of the French company C.E.A. 
Saclay in Gif-sur-Yvette. On the one hand, the antibody 
detects a specific antigen and, on the other hand, it can 
produce a color reaction. For this reason, it can be used 
directly for Elisa tests (enzyme linked immune assays). 


In immunological material identification, the antibody 
is usually linked to a radioactive nuclide or an enzyme 
that causes a color reaction. This antibody detects only 
one single substance in a mixture in a highly specific 
manner. Because of the color reaction, the antibody 
linked to its target molecule is easier to identify. The 
previous methods where a radionuclide or an enzyme 
was covalently bound to an antibody were, however, 
rather costly. 


The French researchers used a trick of genetic engi- 
neering to facilitate the production of enzyme-linked 
antibodies. Antibodies consist of two light and two 
heavy chains. The front portion of the heavy chains, each 
together with a light chain, forms the antigen detection 
region while the rear portion forms the stem of the 
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Y-shaped antibody molecule. Using genetic fusion, the 
researchers replaced the rear portion of the heavy chains 
with an enzyme protein. 


Two molecules of alkaline phosphatase form the Y stem 
of the antibody molecule. The enzyme is active as a 
dimer. The scientists obtained the recombinant antibody 
from the periplast of E. coli cells. They used the raw 
product for the immune assays without further purifica- 
tion. 


In tests, the hybrid antibody was able to detect the 
appropriate antigen with as much accuracy as antibodies 
without the enzyme. In addition, the enzyme was com- 
pletely active and provided the expected color reaction 
with a substrate of nitrophenyl phosphate. The recombi- 
nant antibody can, for this reason, be used directly for 
colorimetric antibody determination. 


United rW\WG= Transgenic Sheep Produce 
Human AAT Protein 


BR1008104693 Paris SCIENCES & AVENIR in French 
Jul 93 pp 44-49 


[Article by Philippe Chambon: “Transgenic Animals on 
the Farm’”’] 


[Excerpts] A unique farm near Edinburgh is rearing the 
first transgenic ewes which look just like any other 
animal except they carry a human gene. The proteins 
produced by these ewes should save the lives of thou- 
sands of sick people. Philippe Chambon, our special 
correspondent in Scotland, reports. 


A secret code on the door, surveillance cameras perma- 
nently scrutinizing strategic points. It is not easy to enter 
the blue and white building housing Pharmaceutical 
Proteins Limited (PPL), a biotechnology firm located in 
the heart of the green hills surrounding Edinburgh. Is 
there an important manufacturing secret to be guarded? 
Not really. Campaigns by animal rights defenders are 
feared most here. Campaigners have already twice set 
fire to the premises of the Roslin Institute, an agronomy 
research center located a couple of meters from PPL. 
What is all the fuss about? PPL and the Roslin Institute 
have developed the first transgenic sheep ever. These 
animals look like any other animal except they carry a 
human gene. This kind of manipulation is not appreci- 
ated by the local branch of the SPA [Society for the 
Protection of Animals]. However, this spearhead 
research will allow, amongst other things, thousands of 
patients suffering from incurable diseases to be saved. 


With pale blue eyes and the white-haired and bearded 
look of a round-the-world navigator, Ron James, 
director of PPL, talks about the beginnings of research 
on transgenic animals. [passage omitted] 


Two tonnes per year of Alpha-l-antitrypsine (AAT), a 
blood protein which, when deficient, causes irreversible 
damage to the lungs and leads to emphysema, are needed 
to treat some 100,000 European and North American 
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patients suffering from this hereditary illness. This 
means the protein needs to be produced in large quanti- 
ties and at a reasonable price. However, there is only one 
method today of obtaining AAT—extracting it from 
human plasma. This source is largely inadequate and 
only allows a couple of thousand privileged patients to be 
treated. Transgenic animals alone will allow a sufficient 
level of production to be achieved. This is what Phar- 
maceutical Proteins Limited has been involved in since 
its creation in 1987. “We hope to carry out the first 
clinical tests in 1995,” said Ron James. The company 
started with a staff of four and 400,000 pounds. Today 
30 scientists and technicians work for the company with 
a budget of 10 million pounds. 


The problem is how to get ewe’s udders to produce 
human protein. With the help of a microscopic hollow 
needle, several hundred copies of the gene of this protein 
are injected into the newly fertilized egg when the 
father’s and mother’s chromosomes are still in two 
separate nuclei, the pronuclei. 


This technique requires a large degree of dexterity. For 
practical reasons—the egg would not survive other- 
wise—foreign genes are in fact injected into a single 
pronucleus. Two to 5 percent of copies are generally 
integrated into the embryo’s genotype. If all goes well, in 
other words if the added genes do not disturb the 
functioning of the cells and if the embryo tolerates the 
microinjection, a transgenic animal is born which will 
transmit this characteristic to its offspring, according to 
Mendel’s laws. However, the transgenic characteristic 
must be limited to the mammary glands otherwise the 
foreign protein might prove toxic for the transgenic 
animal. Further, there is no point in producing tissues 
which could not be extracted without killing the animal. 


The technique invented by John Clark consists in asso- 
ciating the foreign gene to a kind of genetic switch, a 
promoter, which will only become active in the mam- 
mary glands. Each gene is preceded by a promoter along 
the DNA [desoxyribonucleic acid], which makes up the 
chromosomes, and a genetic sequence is responsible for 
controlling the transcription of the gene. These pro- 
moters only become active under the influence of certain 
substances or “transcription factors” specific to each 
tissue. Certain transcription factors exist in the mam- 
mary gland cells which only act on milk protein gene 
promoters. So all that is required is to take one of these 
promoters and link it to a foreign gene. Once incorpo- 
rated into the animal’s genotype, the gene will only 
express itself in cells capable of activating the promoter. 


When the transcription factors meet the promoter, the 
enzymes can begin transcribing the gene into RNA 
[ribonucleic acid]. This RNA subsequently leaves the 
nucleus to be transformed into protein by the cell’s 
biochemical process (ribosomes). The proteins are then 
secreted by the cell and are found in the milk. At best, 
more proteins are obtained from a higher number of 
copies of genes with their promoter. 
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John Clark chose to link the gene promoter of a milk 
protein that he knows well, beta-lactoglobulin (BLG), to 
the human AAT gene. Why did he choose this human 
protein rather than another? “First of all because its gene 
was cloned and we had it at hand,” the biologist 
explained in his loud, hoarse voice. “But also because 
this protein only undergoes simple changes after syn- 
thesis, unlike the [X Factor which we are working with at 
present.” It should also be noted that if we obtained 
human AAT with bacteria, it would be practically unus- 
able. Doses would have to be multiplied by 150 to reach 
a level of effectiveness which would still be dubious. 
Indeed, while AAT is being produced, the animal cell 
adds a glucide protection to the immature protein which 
stabilizes it. This is something that bacteria are inca- 
pable of doing. The transgenic animal is therefore the 
only way of achieving a level of production capable of 
treating AAT deficiency in patients. 


One of the most serious obstacles facing biochemists 
working at PPL and the Roslin Institute is linked to the 
size of the AAT gene. Although it is relatively short— 
12,000 nucleotides compared to 180,000 for the Factor 
VIII gene—the gene remains difficult to use in its raw 
state. It is therefore necessary to shorten it by sup- 
pressing the parts which do not appear indispensable, the 
introns. A technique exists for this in molecular biology 
consisting of the production of a complementary DNA 
(DNAc), a kind of condensed version of the gene. 


The first human AAT tests using DNAc were very 
disappointing. The protein was found in the milk but 
only to the tune of a couple of micrograms per liter, 
sometimes less. The mammary cells seem to have prob- 
lems expressing DNAc which is probably too dense. So 
John Clark decided to lengthen it by reintroducing 
certain introns, those he expected to be the most efficient 
ones, if possible. The results were much more inter- 
esting. All the development work was carried out on 
mice which have a much shorter reproduction period— 
three months—compared to one year for sheep. The best 
mouse can yield up to 80 grams per liter of milk. Some 
traces of AAT were found in the saliva, but this is 
nothing tu worry about. 


While the team at Roslin Institute was putting the 
finishing touches to the gene and its promoter using 
mice, Alan Coleman, who in the meantime became 
scientific director at PPL, was carrying out tests on 
sheep. This resulted, in the spring of 1990, in the birth of 
a transgenic ewe, Tracy, at the PPL farm. As soon as she 
had given birth to her first lambs, researchers lost no 
time in milking her. Her milk was analyzed daily and 
excitement ran high when it was discovered that Tracy’s 
milk contained 65 grams of human AAT per liter. 
Production subsequently decreased to yield an average 
of 33.5 grams per liter. This was a record for a large 
mammal and resulted in Tracy becoming the star of 
transgenic animals. She has produced five kilograms of 
AAT in two and a half years. 
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A system of purification for human AAT then needed to 
be developed which could be industrially processed to 
provide pure protein. This has now been achieved and 
the protein produced by transgenic sheep is similar in 
every way to human protein. A new generation of 
transgenic sheep which are more productive on a more 
regular basis will soon see the light of day. If everything 
goes to plan, the human AAT extracted from its milk will 
be the main providers of treatment for AAT deficiency 


in people. 


Milk production from transgenic ewes will take place in 
Scotland while extraction of the protein and its mar- 
keting will be carried out by a subsidiary of Bayer AG in 
the United States. This pharmaceutical group, a partner 
of PPL, is also the sole supplier of AAT extracted from 


human plasma. 


A world leader in its field, PPL is not only involved in 
developing transgenic human AAT. The company’s 
researchers are also working to obtain Factor IX from 
transgenic mammals and on the production of mono- 
clone antibodies for medical diagnosis. PPL also offers 
its services to those interested in using this method to 
produce proteins. It is a highly competitive method in 
economic terms. “You can count about five years 
between the first experiments and large-scale produc- 
tion,” Ron James reckons. In the meantime, PPL has 
just merged with a small American biotechnology com- 
pany, TransPharm, which is working with pigs on the 
production of human C protein, a coagulation factor. 
Generally speaking, PPL continues working closely with 
the Roslin Institute. The company funds the institute’s 
research which in return provides it with results before 
publication, in time to evaluate what might be devel- 


oped. 


Although no transgenically obtained therapeutic protein 
is on the market yet, this sector is fast growing and 
competition is already being felt. The Netherlands com- 
pany Genpharm has just announced, with strong pub- 
licity support, the birth of a transgenic bull called 
Herman who should sire a stock of cows whose milk will 
contain human lactoferrin, a protein which bovines do 
not possess but which could help prevent udder infec- 
tion. Lactoferrins are capable of fixing the iron circu- 
lating freely which should, in theory, block the develop- 
ment of iron-eating pathogenic bacteria. Lactoferrins 
could also contribute iron to animal feed and to food for 
human consumption. 


Companies and research centres working in this field are 
involved in a real war of patents. This war is rendered 
even more complex in that the possibility of patenting 
transgenic animals remains open to discussion. Patents 
more often describe the genetic processes implemented. 
“It is the solution to a problem which is patentable,” 
Ron James explained, “and this is why we cannot yet tell 
you how we are able to achieve transgenesis for Factor 
IX with mice, or again how we think we can manage to 
substantially improve the survival of embryos which 
have been subjected to microinjections of foreign 
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genes.” PPL is also studying a technique destined to 
recognize the transgenic characteristics of a sheep before 
its birth which could also be patented. 


The sun is setting on the horizon. The day’s work is 
nearly done. PPL staff meet in a nearby pub for a beer. 
Conversations revolve around the last European Cup 
football match. A couple of meters away transgenic 
sheep are quietly grazing in their meadow. Someone 
once asked Ron James when a transgenic sheep stopped 
being a fully fledged sheep. The PPL director did not 
hesitate a second before replying: “There is no problem 
° long as they are capable of reproducing with other 
eep.” 


No one is surprised any more in the corner pub at these 
humanized sheep which seem so ordinary. In fact, no 
one even knows where the dividing line between science 
and fiction is to be found. Up to the point that many 
people think that transgenic animals have been pro- 
ducing the drugs sold in our pharmacies for years. Or 
that transgenic animals are commonly raised to produce 
more meat or lay more eggs, etc. However, we are still 
light years away from that. Genetic selection according 
the tried and tested methods of our ancestors have up 
until now allowed farm animals to be modified. This 
should change over the next few years. When science has 
caught up with fiction. 


[Box, p 49] 


Transgenic Animals at the French Agronomics Research 
Institute [box head] 


“In some ways, transgenesis is more reliable than tradi- 
tional selection,” according to Louis-Marie Houdebine, 
head of the cellular differentiation unit at the INRA 
[National Agronomics Research Institute] at Jouy- 
en-Josas. In transgenesis, genetic modifications intro- 
duced into an organism are controlled because the for- 
eign genes are known. Selection contents itself with 
appreciating the result of crossbreeding without knowing 
what is going on at the biochemical level. 


There are high hopes for transgenesis in agronomics 
research. As soon as biologists are in possession of a gene 
they can use, it is often quicker to obtain its expression 
using a transgenic animal than seeking mutants pos- 
sessing the desired characteristics and founding a new 
variety with them. Furthermore, certain characteristics 
will never be found in a species obtained by genetic 
selection. With transgenesis, a species can, in theory, be 
given a characteristic coming from another, even distant, 
species. 


In the same order of ideas, Louis-Marie Houdebine’s 
team intends introducing the transferrin gene found in a 
rabbit to pigs with a view to preventing mammary 
infections. Apparently the presence of transferrin in doe 
rabbit milk protects young rabbits from infection. Pigs 
do not possess this protein. If the transferrin gene was 
found in all animal tissues, it would perhaps protect 
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them against certain infectious illnesses. Experimenta- 
tion alone will provide an answer. The transgenic exper- 
iments conducted on rabbits at the INRA are also of 
considerable interest to PPL. 


More spectacular is genetic vaccination. This involves 
incorporating resistance to a specific disease in the 
genotype of an animal species. The INRA is currently 
seeking a mouse gene which, once transferred to trout, 
would make this fish insensitive to SHV [Simian Herpes 
Virus], a virus which destroys up to 20 percent of these 
fish in fish farms. 


Another team in the Jouy-en-Josas facility is working on 
modifying the composition of milk. The idea is to 
combine conventional selection and transgenesis to 
obtain milk which is better adapted to cheese produc- 
tion, or a milk which simulates human milk. In the 
longer term, there are plans to produce milk with a low 
lactose content which would make it more digestible for 
the majority of the world population who have a low 
tolerance to this substance. 


COMPUTERS 


Germany: Siemens Develops Fuzzy-Logic 
Coprocessor 

93WSO0560A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 4 Jun 93 p 8 


[Article by re.: “Siemens: Fuzzy Coprocessor’’} 


[Text] Frankfurt—The firm of Siemens AG, Munich/ 
Berlin, is bringing the new fuzzy-logic coprocessor with 
the name of SAR 81C99 to the market. The fuzzy circuit 
is said to be available both as a stand-alone chip with an 
8-bit data bus interface and as a macrocell for the 8-bit 
controller of the Sieco-51 series and the 16-bit SAB 
80C167 family. At 20 megaherz clock frequency, the 
coprocessor can process up to 7.9 million fuzzy rules a 
second. Or differently expressed: Assuming that about 
3,000 fuzzy rules would need to be processed for a 
certain problem and 12 different entries had to be taken 
into account, the required calculation time would only 
be one millisecond, Siemens reports. For small knowl- 
edge bases the average calculation time is about 35 
milliseconds. The company stresses that the new chip 
has practically no limitation on the definition of its 
knowledge base, because it offers up to 256 inputs and 64 
outputs. In so doing it can take into account 16,384 fuzzy 
rules which are freely programmable within the frame- 
work of the 8-bit space. Chip samples already exist. An 
initial development system will be available after the 
third quarter of this year. 
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Germany: Cooperation in Parallel Computer 
Development 

93WS0571A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 16 Jun 93 p 8 


[Article by dpa: “Cooperation in Parallel Computers” 


[Text] Bonn—The Society for Mathematics and Data 
Processing (GMD), largely supported by the Federal 
Government, in Birlinghoven near Bonn and IBM Deut- 
schland Informationssysteme GmbH have concluded a 
framework cooperation agreement in the field of parallel 
computers. As reported by the GMD, in the future only 
so-called parallel computers will be capable of producing 
the necessary computing services which are needed for 
solving large numerical tasks, such as weather fore- 
casting and climate simulation. In parallel computers a 
number of processors work together and simultaneously 
on one task. In addition to these supercomputers, 
““multi-workstations” are also of interest to industrial 
users. According to the GMD, these use networks of 
small computers, such as are available in industry, after 
they have been correspondingly equipped as parallel 
computers. The cooperation with IBM is primarily to be 
concentrated on applications programs. 


Graphical Data Base for Accident Statistics 
Developed 

93WS0571C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 Jun 93 p 8 


[Article by JB: “Accident Statistics With Graphical Data 
Base”’] 


[Text] Frankfurt-—EWMS [not further identified] is the 
name of a graphics data base system which is used for 
processing and statistical analysis of data on geographic 
locations. The application field of EWMS ranges from, 
among other things, police accident and crime statistics 
to environmental analysis. The system was developed by 
scientists at Trier University (Contact Point for Tech- 
nology Transfer, Post Office Box 3825, 5500 Trier). The 
individual data are processed in EWMS Cartesian and 
can therefore be shown in the form of a position indica- 
tion with the computer. For example, it is possible to 
visualize the distribution of accidents in a city district by 
means of symbols on a city district map. The map with 
the accident symbols is shown in a screen window. The 
scale of the representation can be set for each window 
and the section shown can be adjusted by changing the 
window size. The map is transferred into the computer 
by means of a scanner. EWMS enables simultaneous 
processing of several sections and the establishment of 
hierarchical map data bases. In this way it is also possible 
for the system to process very large areas. The symbols, 
shown in the window against the background of a map, 
each time represent a certain data record. For example, 
when using the system as an accident data base various 
symbols can be defined for various types of accidents. 
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Each symbol then represents a certain type of accident. 
The associated data record includes, among other things, 
the date and time of the accident, the vehicles and 
persons involved as well as the bodily and material 
damage. The contents of such a data record can be 
expanded at the user’s option. In addition to the written 
entries, the data record can also contain image data 
(accident pictures), documents and acoustical data (lan- 
guage). All the data records can also be searched and 
arranged according to certain criteria. This can be done 
within the framework of an accident data base for the 
geographical distribution of certain accidents. For 
instance, EWMS shows in which locations a concentra- 
tion of accidents occurs at certain times or where acci- 
dents with a particularly high involvement of people 
have taken place. 


DEFENSE R&D 


Israeli Aircraft Companies Compete for 
Mig-21 Modernization 


93W'S0571B Frankfurt/Main FRANKFURTER 
ZE!ITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 16 Jun 93 p 8 


[Article by Peter Odrich: “Western Armament Firms 
Discover New Market Opportunities” 


[Text] Toulouse—On the one hand, the end of the old 
Soviet Union has hit West European defense technology 
hard, since its market potential appears the be affected 
for years to come because of the detente. But at the same 
time the political relaxation has opened up new sales 
opportunities—of previously unexpected dimensions— 
for the western companies. In the focal point are mod- 
ernization and performance improvements of the previ- 
ously exported combat aircraft of the former Soviet 
aircraft industry. 


The largest single market is developing for the MiG-21, 
of which the Soviets delivered relatively large numbers 
to many countries. All of these countries are now facing 
the need to either replace the Russian aircraft, which 
have been flying for many years, with new equipment or 
to raise the performance of the old planes to such an 
extent that they are once again equal to an opponent with 
modern equipment. For reasons of cost alone the second 
alternative is obviously clearly preferred—from which 
primarily the western and not the Russian aircraft 
industry is profiting. 


This phenomenon can primarily be explained by the fact 
that the Russian aircraft industry has not for a long time 
been in a position to offer sufficient replacement parts, 
and even less a thorough modernization of previously 
delivered aircraft. Add to this that the operational reli- 
ability of western systems is usually considerably supe- 
rior to comparable Russian values. 


The financial attraction of a modernization and perfor- 
mance increase of the MiG-21 lies above all in the 
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comparatively low cost of the corresponding “package.” 
As a rule, it costs only 1.5 to 1.8 million dollars per 
aircraft for this work. That is roughly the equivalent of 
less than one-tenth of the acquisition cost of a modern 
combat aircraft, which would further require consider- 
able extra financial efforts with respect to pilot training 
and the establishment of appropriate maintenance 
Capacities. 

The fact that despite this comparatively low individual 
price the overall market for these modernization efforts 
is still estimated at more than | billion dollars just for the 
(dominant) MiG-21 aircraft model, shows how many 
planes of this model are actually flying all over the 
world—principally in East Europe, Asia and in Africa. 
Even the air forces of western countries use MiG-21 
combat aircraft for training purposes, for which the 
modernization and performance increase are also neces- 
sarily required. 


At the top of the list in MiG-21 modernization programs 
are both France and Israel—although with extensive 
participation by third countries. The French—this 
means the companies Dassault and Thomson- 
CSF—have even assured the:nselves of a whole series of 
partners from third countries. These are, for example, 
Elbit and Israel Aircraft Industries (IAI) from Israel, 
GEC-Marconi from Great Britain and FIAR from Italy. 


In the Israeli aircraft industry both Israel Aircraft Indus- 
tries and Elbit are directly, and therefore at the same 
time also independently of the French company, active 
in this market. The case of the Israeli industry is partic- 
ularly interesting in this context, because here—in the 
form of Israel Aircraft Industries (I[AI)}—a state-owned 
company is competing with a private one (Elbit) for 
contracts. Of late, the privately owned Israeli company 
appears to be gaining the upper hand in this field. 
Initially (in September 1992) Israel Aircraft Industry 
(IAI) received the order from Bucharest for one of the 
largest MiG-21 modernization orders from the Roma- 
nian Air Force. Recently, the authorities in Bucharest 
have subsequently awarded Elbit the contract for mod- 
ernization and refitting of an initial 100 MiG-21 combat 
aircraft. The tug-of-war over the Romanian contract has 
now caused the Israeli government to exert pressure on 
the two companies mentioned above to found a joint 
company for modernizing the MiGs. Such a founding is 
now anticipated in the near future. 


ENERGY, ENVIRONMENT 


Citroen Builds Two Small Electric Trucks 


93WS0492A Stuttgart ATZ 
AUTOMOBILTECHNISCHE ZEITSCHRIFT 
in German May 93 pp 229-230 


[Article: Citroen’s Electric Minitruck] 


[Text] Citroen has equipped its minitrucks C 15 and C 
25 with electric engines. The City minitruck C 15, witha 
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top speed of about 90 km/h, a continuous output of 10 
kW and a maximum short-time output of 18 kW, has a 
range of 70 km. According to Klaus Schwarz, who is in 
charge of commercial vehicle business at Citroen Deut- 
schland AG in Cologne, that is over 60 percent more 
than a service vehicle used in the inner city normally 
travels per day. 


Operating the Citroen is hardly different from conven- 
tional vehicles. Service and routine maintenance can be 
carried out in contracting shops. 


The energy source is currently still 16 lead batteries, 
which provide 160 Ah. Later the more powerful nickel- 
cadmium batteries will be installed. The batteries can be 
purchased or leased: in either case, after use they will be 
taken back and disposed of by the manufacturer. The 
batteries are situated in a stabile wood case at the front 
section of the cargo space. They are charged by a 220 volt 
battery charger. Total charging time using a wall socket is 
seven to eight hours. 


The chassis unit in front originates with the diesel 
version of the C 15, at the back with the C 15 with 
gasoline engine and 765 kg cargo weight feature. The 
brakes are standard for the series. The driver's cab is 
heated by a diesel-fueld auxiliary heating unit. The 
instrument panel was expanded to include an ammeter 
as well as an emergency switch and a switch for the 
heating unit. A 12 volt battery and generator are stan- 
dard on the electric model. 


In spite of the battery case at the front of the cargo area, 
the two-seater model with a total allowable weight with 
cargo of 1710 kg and a curb weight with the drive battery 
of 1475 kg has 1.2 square meters of useable surface on 
the rear floor, 0.7 square meters on the battery case, and 
2.3 cubic meters of cargo space. 


The C 25 is powered by an independent direct current 
engine. According to Klaus Schwarz, the electric vehicle 
with an output of 25 kW and a peak output of 42 kW 
manages a top speed of about 80 km/h, an initial 
climbing ability of 20 percent, a range of almost 70 
km—which can be substantially increased by interme- 
diate charging of the battery (full charging takes eight to 
nine hours}—and a line current compsumtion of 55 
kilowatt hours per hour per 100 km. 


The initial higher cost to the owner for the alternative 
operating technology is richly compensated by the rou- 
tine operating costs, a five-year tax exemption and the 
manufacturer’s guaranteed disposal of the battery. 


The independent direct current engine, which—when 
coasting—also works as a generator, weighs 180 kg. The 
maximum torque is 23 daNm at 1500/min, which cor- 
responds to about 230 Nm in a combustion engine. The 
engine has an armature voltage of 180, an excitation 
voltage of 120 and a current draw-up of a maximum of 
250 amps. 
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Lead batteries are the power source, which will later be 
replaced by more powerful nickel-cadmium batteries. 
The 6 volt drive batteries are in 28 blocks connected 
series so that a total voltage of 168 is produced, which 
has a capacity of 160 amps. 


The batteries have grid plates of a lead-calcium alloy to 
make them maintenance-free. They are charged with an 


external 380 volt battery charger, with an average charge 
time of seven to eight hours. 


The C 25 (without the high roof) has an allowable total 
weight of 3190 kg: a curb weight with battery of 2460 kg 
with a payload of 730 kg. The 4.76 m long, 1.96 m wide 
and 2.03/2.38 m high vehicle with a turning circle 
diameter of 12.2 m has a cargo space of 7 cubic meters 
and a cargo surface of 2.7 square meters on the rear floor 
and 1.8 square meters on the battery case. 


In the view of experts, the lifetime of the electric engine 
will allow for more than 300,000 km of driving. The 
batteries will withstand at least 600 charges during this 
time, which corresponds to about 50,000 km. Due to the 
good torque of the electric engine, the C 25 Electric has 
acceleration values similar to those of diesel-powered 
vehicles. 


Germany: Video System Developed to Monitor 
Environment 


93WS0498B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 13 May 93 p 8 


Video System Monitors the World 
Rapid Documentation From Reconnaissance Flights 


Spectral Analysis 


[Text] In collaboration with an aircraft manufacturer, 
scientists at the Technische Universitaet Berlin have 
developed an aircraft-based video system for environ- 
mental monitoring. The main advantage of the system 
lies in the wide variety of image processing methods for 
video recordings in comparison to conventional photo- 
optical procedures, reports Professor Dr. Frithjof Voss 
(Institute for Geography, Budapester Strasse 44-46, 1000 
Berlin 30). 


There is an increasing demand for such systems. With 
them, rapid documentation of reconnaissance reports is 
possible. Potential areas of application are, for example, 
remote sensing of water pollution in the ocean and in 
inland waters, monitoring of forest fires and other forest 
damage, as well as traffic monitoring. 


The currently available systems rely mainly on conven- 
tional photo-optical photography techniques. The Berlin 
system, on the other hand, uses two video cameras. One 
camera operates in the visible part of the spectrum. The 
other is designed for the near infrared region and has an 
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especially light-sensitive camera with low noise level 
which is also suitable for very narrow-band filters and 
twilight photography. 


The camera system is mounted on a vibration-free 
platform in such a way that drift corrections could be 
made during flight. Both cameras always record the same 
view and thus allow precise comparisons between the 
two images. The cameras could also be removed from 
the platform and used for hand-held recording. They 
have 50-millimeter focal length objectives and are suit- 
able for low altitude reconnaissance flights, according to 
the specifications. 


The recordings are presented as black-and-white images 
corresponding to intensity. They can be stored in the 
usual PAL video standard on magnetic tapes and easily 
digitized with the aid of a PC plug-in card, reports Voss. 
The data are available for various types of processing 
and interpretation; this is only possible to a limited 
extent with photo-optical methods. Since neither films 
nor pictures need to be developed, the video system also 
works very quickly. However, a disadvantage of the 
system is that the resolution is still relatively low. 


Natural Gas Converted to Diesel Fuel by Royal 
Dutch/Shell 


93WS0530B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 24 May 93 p 10 


[REUTER report: “Shell Method: Diesel from Natural 
Gas”’] 


[Text] Hamburg—After 20 years of research and an 
investment of around $1 billion, the Royal Dutch/Shell 
Group has started up a facility in Bintulu, Malaysia that 
converts natural gas into diesel fuel and other middle 
distillates, according to the company’s own reports. This 
operation is the first facility of its kind in the world, 
Deutsche Shell AG in Hamburg says. This allegedly 
opens up a completely new course for the use of natural 
gas reserves. 


A number of natural gas deposits are distant from the 
major consumption centers, in Central America and 
northern Europe, for example. With the synthesis of 
middle distillates based on natural gas, markets would be 
opened to the energy carrier that could be served with 
the existing petroleum infrastructure, such as tanker 
ships and trucks. Shell has a 60 percent share in the 
Bintulu installation. Other partners are Mitsubishi with 
20 percent and Petronas and the government of 
Sarawak, with 10 percent each. 


The new Shell method works in three stages. First, the 
natural gas is converted to synthesis gas (carbon mon- 
oxide and hydrogen). Then, long-chain hydrocarbon 
molecules are generated, and later these chains are 
broken and branched using a catalyst. According to 
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reports, 2.7 million cubic meters of gas can be converted 
daily into 12,000 barrels or around 1,600 metric tons of 
middle distillate. 


Germany: Reducing Cost of Solar Cells Studied 


93WS0530C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 26 May 93 p 8 


{Unattributed article: “Solar Cells Must Become Much 
More Efficient: Manufacturers Demonstrate Building 
Facades as Model Applications; Examples Shown”’] 


[Text] Munich—There are irresistible advantages to the 
generation of electric energy from sunlight using photo- 
voltaics, but also a critical disadvantage: The equipment 
is still so expensive that the generated kilowatt-hour 
costs on the average two German marks [DM], and thus 
10 times as much as electricity generated by nuclear or 
thermal facilities. This fact, which cannot be denied even 
by enthusiastic advocates of alternative energy sources, 
is largely responsible for the failure of solar cell installa- 
tions to make headway in our relatively low-sunlight 


region. 


The situation is hardly any better in most places on 
earth. Even with an annual rate of increase of around 20 
percent, solar modules with only 40 to 50 megawatts are 
being produced. Siemens AG, Munich/Berlin, has drawn 
conclusions from this and postponed its planned solar 
cell tactory in Wackersdorf. 


Despite this disappointing situation, the bustling 
research and development activities should not be over- 
looked. Stimulated in part by considerable financial 
support from the Federal Ministry for Research & Tech- 
nology, work is under way on raising the effectiveness of 
solar cells above 13 to 15 percent. Production methods 
are to be improved upon in order to lower manufac- 
turing costs. And finally, intelligent mounting of solar 
modules should help cut back on excessive installation 
costs. At present there are a number of experiments 
involving placing solar modules in the facades of new 
structures facing the sun, surfaces that for the most part 
currently have heat-reflecting sheet glass or are covered 
with stone or marble plates for decorative reasons. At the 
Bau °93 construction trade fair, Schueco of Bielefeld 
exhibited its synergy facade, using solar cells by Deut- 
sche Aerospace (a Daimler-Benz company). 


Elements for heat-insulated aluminum-glass facades 
measuring between 0.5 times 0.5 meters and 1.6 times 
2.2 meters are available. Depending on what the cus- 
tomer wants, monocrystalinc, polycrystaline, or amor- 
phous solar cells are used, which differ in price but also 
in effectiveness. These coverings cost builders between 
DM2,000 and DM3,500 more per square meter than 
standard facade elements. Included is full installation of 
the photovoltaic system and its connection to the power 
network. Flagsol, another manufacturer, quotes final 
prices of up to DM3,500 for one square meter of solar 
cell facade. 
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Thus far, Schueco is unable to show off a major structure 
featuring its product. Before long, however, it will have 
two reference models. One facade on the Bavarian 
Ministry of Environment and one on an annex to the 
Schueco administrative building are nearing completion. 
The latter will comprise 155 square meters and provide 
a maximum of 12 kilowatts, which mathematically 
should meet the lighting needs of 1,000 square meters of 
office space. 


Excess electricity will be absorbed by the Bielefeld 
Department of Works, at a compensation rate of 16.6 
pfennigs per kilowatt-hour. Schueco is hoping for 
builders who want to visibly demonstrate their environ- 
mental awareness through a synergy facade. Nukem 
GmbH in Alzenau, which is part of the RWE [Rhine- 
Westphalian Electric Works] Group, is counting on 
similar motivation. Its model installations are a facade at 
the Erbsloeh chemicals wholesaler in Krefeld and the 
employee cafeteria at the Nukem plant. 


Here, the new MIS inversion layer solar cells are used, 
which can be produced in fewer production stages than 
standard solar cells. A pilot production project has been 
under way here for nearly two years; it can produce a 
million solar cells of this type, which is enough for the 
electrical needs of 300 single-family houses. 


There are other solar cell facades on display, for example 
the 4.5 kilowatt facility at the customer advisory service 
center of the Franconian Rural Power Plant in Ansbach, 
which is covered with 100 square meters of amorphous 
solar cells by Siemens Solar. Energy supply companies 
are clearly emerging as the main trendsetters in this field. 
They have a professional interest, so to speak, in alter- 
native ways of generating power. 


Germany: Procedure to Remove PCBs from 
Transformers Discovered 


93WS0530D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 28 May 93 p 8 


[Unattributed article: “ABB Improves Transformer Dis- 
posal: Multistage Process Extracts PCB Residual from 
Porous Insulation’”’] 


[Text] Frankfurt-—The company ABB Service GmbH 
has found a process for completely eliminating polychlo- 
rinated biphenyls (PCBs) from coolants for electrical 
equipment such as transformers. In this way, an alterna- 
tive to the currently standard storage of large quantities 
of contaminated metals in special underground waste 
dumps is close at hand for the first time, according to 
Asea Brown Boveri AG in Mannheim. The staged pro- 
cess is currently being adapted for practical application. 


The current problem with PCB disposal is that a residual 
of around 1.5 percent of the contaminated cooling fluid 
was left in porous insulation material and in narrow 
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cavities, which made the solid metallic component of the 
transformer, around 70 percent, unsuitable for further 
use. 


The ABB process comprises three stages: First, the 
hermetically sealed transformer is precleaned with a 
solvent and then disassembled. The PCBs released 
during the washing stage are separated from the solvent 
through distillation. According to the provided informa- 
tion, the PCBs can be thermally disposed of and chem- 
ically utilized, while the solvents can be fed back into the 
cleaning cycle. 


Then the metallic surfaces are completely stripped of 
PCBs using ultrasound. The last cleaning step is the 
decontamination of porous parts through a vacuum 
process in an inert gas atmosphere, whereby no new 
problematic substances are formed, ABB emphasizes. In 
this way, the volume of special waste can be reduced to 
2 percent. 


As a by-product, so to speak, of the research in this area, 
the company has also developed a mobile purification 
process, with which larger transformers can be cleaned 
on site in an admittedly prolonged procedure, after 
which they can be operated beyond the year 1999. At 
present, tests are also under way to see whether the 
metals of around 20,000 transformers already at waste 
disposal sites can also be reprocessed. 


Germany: Photovoltaic Energy Costs Expected to 
Fall by 2010 


93WS0546A Duesseldorf VDI NACHRICHTEN 
in German 21 May 93 p 23 


[Article by Hans Dieter Sauer: “Price of Photovoltaic 
Energy Could Drop by One-Half by 2010: Solar Elec- 
tricity on Long Road to Cost Reduction”—first para- 
graph is VDI NACHRICHTEN introduction] 


[Text] Sustained increase in production volume at 
module manufacturers is the basis for cost reductions. 


VDI-N, Munich, 21 May—Growth in sales should 
improve the earnings situation of photovoltaic suppliers. 
They hope to be able to clearly lower costs by 2010 with 
large production volumes. In that case, with the expected 
technological leap—involving a rise in efficiency to 18 
percent—the price of solar electricity could drop from 
the current 1.20 German marks [DM] per kWh [kilo- 
watt-hour] to DM0.50 per kWh. 


A company that sustains losses of DM94 million on sales 
of DM79 million is truly a candidate for closing. How- 
ever, Eckart-Alfred von Unger, the managing director of 
Siemens Solar GmbH, who released these figures for his 
company, does not have to fear for his job. So much hope 
has been invested in the object of Siemens Solar’s 
business—photovoltaics—that decisions on the com- 
pany’s fate are not made purely on the basis of business 
considerations. 
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Siemens Solar is not alone with its problems, as von 
Unger emphasized at a Siemens Solar press conference 
on 11 May. “It is an aggressive market. Everyone is 
sustaining losses,” von Unger said. Despite this, the 
participants (Siemens with 51 percent and Bayernwerk 
with 49 percent) will not be maintaining their expensive 
subsidiaries forever. It is precisely in order to improve 
the earnings situation that von Unger was appointed as 
the new managing director at the beginning of this year. 
This is to be achieved through “sustained sales growth” 
over the coming years. 


This will not be easy. Although there has been strong 
expansion in the photovoltaic market over the last 10 
years, the entire sector is operating below full capacity. 
Unfortunately, SPD [Social Democratic Party of Ger- 
many] Bundestag deputy and chairman of Euro-Solar 
Hermann Scheer was wrong when he asserted in his 
recently published book ‘“‘Sonnenstrategie’ [Sun 
Strategy] that demand has moved ahead of production. 


According to Strategies Unlimited in California, the 
leading market research institute in the photovoltaic 
field, world production in 1992 amounted to 54 MW (27 
MW monocrystalline, 17 MW multicrystalline, and 10 
MW amorphous cells). This is in contrast, however, to a 
capacity of 100 MW. 


The astounding difference between crystalline and amor- 
phous cells lies in the fact that the crystalline cells are cut 
from blocks into disks approximately 0.3 mm thick—a 
materially expensive process—made into solar cells 
through chemical processing, and finally assembled into 
modules, while the amorphous cells are deposited on 
glass as an ultrathin film of 10 » from gaseous silane 
(SiH,), using a glow discharge process. 


Therefore, they are predestined for automatic mass 
production. Thus far, this has not worked because of one 
serious handicap. After a certain amount of degradation 
has occurred during the first year of operation, thin-film 
modules drop below an efficiency level of 4 to 5 percent. 
Thus, their use remains limited to equipment such as 
pocket calculators and wristwatches, where the low effi- 
ciency is not that important. 


For the production of electricity, modules with crystal- 
line material are used exclusively, with which 15 percent 
(monocrystalline) and 14 percent (multicrystalline) effi- 
ciency is achieved. 


Siemens Solar, which became the world market leader 
through the buyout of Arco Solar, produces predomi- 
nantly monocrystalline solar cells. That will continue to 
be the case for the foreseeable future. Siemens Solar has 
had a bitter experience in this regard. 


Basically, the company had plans to begin producing 
thin-film modules too as early as in the mid-1990’s. Arco 
Solar had been previously bought out not only because 
this meant taking over the largest production line for 
crystalline cells, but also because the company had a 
manufacturing technique for mass producing thin-film 
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modules ready for practical application—or that is what 
was believed. This was the background to the announce- 
ment in 1990, on the premises of the former WAA in 
Wackersdorf, that the world’s biggest factory for solar 
modules would be built for DM150 to DM200 million, 
with a capacity of 30 MW. Production was to begin in 
mid-1994, 


However, nothing came of these plans. After the instal- 
lation of a pilot production project of 1 MW in Munich, 
it was concluded that the Arco information on the state 
of the art were not true. Siemens felt betrayed and sued 
for damages before a U.S. court. 


Despite this disaster, Siemens is holding on to the 
Wackersdorf site. However, there is no more mention of 
dates. “It is possible to invest in solar cell production 
only when a marketable photovoltaic technology is avail- 
able,” goes the set phrase, which leaves everything open. 


Thus, the marketing strategy of Siemens Solar for the 
rest of the century will continue to be based on crystal- 
line cells. A recently completed study entitled “Cost 
Development of Photovoltaic Power Plants in Central 
Europe,” which was drawn up jointly by Bayernwerk, 
Siemens Solar, Siemens KWU, and RWE Energie, pro- 
vides the following assessment of future development. 
Module costs could drop from the current DM9 per W,, 
to DM 5 per W,, (2000) and on to DM3.50 per W,, 
(2010). This presupposes that the production of a single 
company increases to 50 MW by 2000 and to 200 MW 
by 2010. The estimated efficiency is 16 percent. 


Thus, the photovoltaic sector must undergo a radical 
concentration process in a short period of time. At 
present, there are more than 12 firms operating on the 
world market. (According to an inventory by Strategies 
Unlimited, 12 firms cited by name account for 80 
percent of the market share, while the remaining 20 
percent is not further broken down.) According to the 
study’s assumptions, however, the United States, Japan, 
and Europe would each have room for only one or two 
major production facilities. 


This is the only way that the cost of photovoltaic 
electricity in Germany can be lowered from the current 
DM1.20 to DM1.40 per kWh (in 1990 prices) to around 
DM0O.70 per kWh by 2010. It is irrelevant here whether 
small roof facilities based on the 100-roofs program 
model are installed or whether it is major installations in 
the open country. 


This development, which the study considers very likely, 
is contrasted with another optimistic scenario in which a 
technological breakthrough means that thin-film mod- 
ules with 18 percent efficiency achieve market readiness 
as early as 2000 (module costs in 2000 at DM2.50 per 
W,, in 2010 at DM1.50 per W,). In that case, electricity 
costs could drop as far as DMO0.50 per kWh by 2010. 


Even in the optimistic variant, photovoltaics would not 
be competitive with standard means of generating elec- 
tricity in Central Europe. Bayernwerk board member 
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Ludwig Strauss took stock of the situation: “Photovoita- 
ics is no substitute for established energy sources; the 
market potential lies in marginal and niche areas.” 


The “‘margins” are rural areas of the Third World, where 
a minimal power supply using photovoltaics is more 
economical even today than hooking up to a distant 
network. Photovoltaic systems can also replace diesel 
engines in those locations. According to Siemens Solar, 
under typical conditions in developing countries a 
photovoltaic system pays for itself within three to four 
years. 


Despite these favorable conditions, photovoltaics is run- 
ning up against a barrier that is hard to surmount. 
Potential mass customers lack the money needed for the 
high initial investment. The photovoltaic industry must 
find the means to finance its own market. 


Germany: Climatologists Discuss Causes of 
Greenhouse Effect, ne Hole 


93WS0546B Duesseldorf VDI NACHRICHTEN 
in German 21 May 93 p 24 


[Article by meteorologists Prof. Christian-Dietrich 
Schoenwiese, Prof. Hans-Walter Georgii: “Greenhouse 
Effect Backed by Certain Data: Separation of Natural 
and Human Factors Still Not Universally Successful” — 
first paragraph is VDI NACHRICHTEN introduction] 


[Text] Lately, an increasing number of articles, bro- 
chures, and books have come out describing the ozone 
hole and greenhouse effect as a natural phenomenon. 
Meteorologists Prof. Christian-Dietrich Schoenwiese 
and Prof. Hans-Walter Georgii counter this view below 
with sound research results. 


VDI-N, Duesseldorf, 21 May—It must be emphasized at 
the very outset that the opinion that we hold is not based 
on our singular personal views, but rather is shared by 
the vast majorii,) of experts with competence in this 
field. In particular, it is shared by the scientific working 
group of the Intergovernmental Panel on Climate 
Change (IPCC), which under a UN mandate put together 
a presentation on the current situation for the UN 
environmental conference in Rio de Janeiro in June 
1992. 


No one can seriously dispute the fact that the atmo- 
spheric concentrations of CO, and a number of other 
trace gases with climatic effects have increased, that this 
is the result of human activities, and that this must result 
in climatic changes. Another indisputable fact is that the 
ocean has absorbed approximately one-half of the 
anthropogenic CO, emissions, which must not remain 
the same in the future for reasons of capacity. The CO, 
increase from approximately 280 ppm around 1800 to 
355 ppm today is considered indisputable. 


Climatic model calculations contain uncertainties, 
experts note time and again. Naturally, water vapor and 
clouds are considered in such models; in fact, the effect 
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of the supposedly forgotten clouds is a frequently dis- 
cussed research topic among climatologists. Indeed, all 
extensive calculations in recent years indicate a positive 
reaction through the cloud effect, and thus an intensifi- 
cation of the greenhouse effect. 


With all measurements and models, one must be aware 
that there is a large number of natural climatic fluctua- 
tions in addition to human effects on climate. Thus, the 
prediction of a new Ice Age is justified, although it is 
based on a current trend in the average world tempera- 
ture amounting to 0.01 degrees Celsius every 100 years. 


However, the anthropogenic intensification of the green- 
house effect will be felt in the coming decades. Predic- 
tions from model calculations in this case are much 
higher: around | to 3 degrees Celsius for the next few 
decades, or 3 to 6 degrees Celsius every 100 years. In all, 
these and many other influences on our climate overlap 
in a very complex way, so that temporary cooling trends 
(e.g., in the Aktis since about 1940) certainly do not 
constitute counterproof against the greenhouse effect. 
For example, they could have a volcanic—and thus 
natural—cause. The separation of natural and anthropo- 
genic effects in climatic events is one of the great, still 
unresolved challenges to climatological science. 


The fairy tale of the melting polar ice caps is correctly 
denounced as nonsense. Nevertheless, rises in sea level 
can be expected because of the thermal expansion of the 
upper ocean and the remelting and melting away of 
nonpolar mountain glaciers. Thus, the predictions for 
the coming decades amount to only approximately 10 to 
30 cm. 


It has also been proven that a new type of ozone hole has 
been forming since the 1970's: an almost year-round 
thinning of the stratospheric ozone during the Antarctic 
spring to values of most recently 120 to 150 Dobson 
units. In 1970, this concentration was as high as 280 to 
300 Dobson units. This new effect must have new 
causes, whereby the influence of chlorofluorocarbons 
and halons (bromine compounds usually used as fire 
extinguishing agents) is under discussion. 


As a regional and seasonal effect, this new type of ozone 
hole is superimposed over a global decline in strato- 
spheric ozone during all the seasons, which amounted to 
approximately 3 percent at a 25 km altitude between 
1980 and 1986. The decline during the winter months 
during the period between 1970 and 1986 is 4.4 percent. 


Methyl! chloride, which is practically the only natural 
source of stratospheric ozone depletion, is present there 
only in scant quantities. After volcanic eruptions, chlo- 
rine gets into the stratosphere in the form of largely 
stable hydrochloric acid. Thus, chlorine is not the same 
in all forms, and the chemical bonds in which it is 
present are vitally important. Chlorine in the hydro- 
chloric acid bond is clearly not as dangerous to ozone as 
chloratomes, from which CFCs come. In addition, the 
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chloratomes from CFCs are extracted from the ozone 
destruction cycle the moment that they form hydro- 
chloric acid with hydrogen. 


As far as radiation effects due to reduced ozone concen- 
trations in the stratosphere are concerned, only the 
UV-B component is of interest. UV-C radiation gener- 
aliy does not penetrate to the earth’s surface, while UV-A 
is not influenced in the least by stratospheric ozone. 


There is no doubt that the radiation density of UVB 
increases with a decreasing ozone concentration. Thus, 
at 46 degrees north latitude, there was a 5.6 percent 
decrease in stratospheric ozone between 1969 and 1986 
with an approximately 20 percent increase in UVB 
radiation density at a 290 nm wavelength. 


It is correct that changes in solar activity also affect UV 
radiation, and that UV rays can have clearly positive 
effects. However, this depends on the wavelength and 
intensity, and anyone who takes this into account can 
certainly see nothing good in the increase in UVB 
radiation that must be feared from a further decline in 
the stratospheric ozone concentration. On the contrary: 
The scientific opinion is that this is associated with 
spectacular biological hazards, so that it would be irre- 
sponsible not to counter these dangers in a timely and 
effective manner. 


Germany to Remain Dependent on Nuclear 
Energy 


93WS0558B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 3 Jun 93 p 8] 


[Article by Scha.: “Germany Remains Dependent on 
Nuclear Energy”] 


[Text] Frankfurt—Oil, coal, natural gas and nuclear 
energy will be needed in the year 2000 as well, since the 
renewable energy sources will achieve at most a 10 
percent share of the supply. This is shown in a study by 
the Shell company devoted to the subject of the energy 
market in Germany. According to it, natural gas will 
continue to gain ground in the next few years and be in 
second place behind oil at the beginning of the next 
century. 


For the new laender a completely new mix of energy 
sources is predicted, since brown coal is being replaced 
there by oil and natural gas. As a result, the need foi 
these two fuels will increase there until the year 2020. As 
the company further concludes, with a growing popula- 
tion figure in the future increasingly more goods and 
services will be produced or delivered with less energy. 


Two energy scenarios predict the energy future in Ger- 
many: In the first “New Horizons” scenario, the liberal- 
ization of world trade and the success of reforms in 
Central and Eastern Europe lead to a favorable climate 
for the global economy. In this scenario nuclear energy, 
with a slight decline from 47 to 44 million tons of coal 
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equivalents, remains indispensable for the electricity 
industry, since the consumption of electric power as 
energy for modernization continues to grow. Nuclear 
energy is also necessary to reduce carbon dioxide emis- 
sions. 


According to the most recent figures by the International 
Atomic Energy Agency (IAEA) in Vienna, at the end of 
1992 there were 423 reactor blocks in nuclear power 
plants with a total output of 330,583 megawatt in 
operation on earth. According to the agency, in 1992 
India and Japan started up two new power plant blocks 
each, and Canada one block. In the United States, which 
with 109 blocks has the largest number of nuclear power 
plants, two reactors were shut down last year, but in 
return 72 new blocks are under construction. 


After the United States, the most reactor blocks are in 
France (56), Japan (44), Great Britatin (37), Russia (28), 
Germany and Canada (21 each). According to these 
statistics, primarily Russia (18), Japan (9) and Ukraine 
(6) are building new reactor blocks. 


In the Shell study’s second scenario, entitled “Falling 
Barriers,” the industrial nations insulate themselves with 
regulated measures against competition in the world 
market. In this scenario, retired nuclear power plants are 
not replaced, so that in the year 2020 nuclear energy 
produces an amount of energy that has dropped to just 
slightly more than 30 million tons of coal equivalents. 


Mobile Reprocessing Plant to Aid Environment 


93WSO0558C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 3 Jun 93 p 8 


[Article by Scha.: “Reprocessing Plant on Wheels’’} 


[Text] Frankfurt—The decline of natural resources, 
increasingly full dumps and the special responsibility for 
the environment make it a natural idea to recycle usable 
materials out of construction rubble and broken-up road 
surfaces. The firm of KHD Humboldt Wedag AG, 
Cologne, has developed a concept for this purpose for 
mobile recycling facilities under the name KHD Mobi- 
pact S. The plant on wheels is designed for the strictest 
demands of reprocessing for example construction 
debris, which contains remnants of steel reinforcements, 
just as easily as broken up road surfaces and natural 
stone. The core of this facility is the Hardopact rebound 
crusher, with a rotor diameter of 1,250 millimeters and a 
rotor width of 1,400 millimeters, which was further 
developed for these special demands. The crusher intake 
can be opened even wider by hydraulically adjusting the 
oscillations of the crusher. The discharge area, which was 
designed extra large, under the crusher reduces dust 
emission and avoids jams, the company reports. The 
facility is operated from a central control panel. Very 
short setup times enable it to start working quickly. 
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Germany: Computer Program Simulates 
Environment Planning 

93WS0560D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 8 Jun p 8 


[Article by JB.: “Simulations Support Environmental 
Planning”) 


[Text] Frankfurt—Climatological data can be important 
decision-making tools for municipal and regional envi- 
ronmental planning. Under the leadership of Prof. 
Ulrich Streit (Institute for Geoinformation Sciences, 
Robert-Koch-Str. 26-28, 4400 Muenster), scientists from 
Muenster University have therefore developed suitable 
computer programs. The Exin, Bivas and S-Kimo pro- 
grams are said to have the advantage of enabling area 
information, while conventional methods of study 
mostly deliver only point- or profile-type measurement 
data. 


The programs operate on the basis of simulation calcu- 
lations, in which the measurement data are digitially 
processed. The Exin program is said to permit two- 
dimensional, area-covering representation of all impor- 
tant climatological data. Among these are, for example, 
air temperature, amount of precipitation as well as 
ground water levels and air cleanliness data. 


Area-covering description is achieved with the help of 
spatial interpolation methods. By using digital elevation 
data from land topographical survey offices, digital ter- 
rain models can also be included in the interpolation. 
The results of the calculations were shown as a climate 
map. 


Bivas is a program for processing and evaluating thermal 
data from aircraft. The program is said to be applicable 
to studying urban climatological conditions. By means of 
data from infrared pictures, Bivas produces a surface 
temperature map, which can be used as a basis for 
various evaluations. 


S-Kimo is a program for studying the development and 
dynamics of cold air in the microclimate range. The 
study of areas of cold air development is, in the opinion 
of the Muenster researchers, of increasing importance 
for environmental planning. Areas of cold air are said to 
exhibit greater danger of frost and can be altered by 
human influence (construction). The danger of frost is an 
important factor for highway traffic and agriculture. 


Using a terrain model as well as land utilization data and 
heights of buildings, S-Kimo simulates the cold air 
situation on the basis of physical formulas and experi- 
ence data. This program can also be used for urban 
development and agricultural planning. 
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France: Molecule Developed to Trap 
Environmental Pollutants 


93WS0576A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 14 Jun 93 p 10 


[Article by avh: “Cage Molecules Can Catch Volatile 
Molecules”’] 


[Text] Frankfurt—Recognizing and catching volatile 
molecules with the help of receptors has been a major 
task for chemists for a long time. This is particularly true 
when it comes to environmentally damaging hydrocar- 
bons and chlorofluorocarbons (CFCs). Scientists at the 
Ecole Normale Superieure in Lyon have now achieved a 
breakthrough in this field: In the laboratory for stereo 
chemistry and molecular interactions, Andre Collet has 
for the first time synthesized a cage molecule which can 
catch the methane. The volatile molecule is compressed 
to 600 times the atmospheric pressure in the cage. 
Similar results are also achieved by chemists with the 
CFCs R 12 and R 22. The molecule called kryptophan 
promises primarily to find numerous applications above 
all in environmental analysis, for example as sensors that 
record volatile gases and meters them precisely or as 
filters for CFCs in waste water. Biologists as well see in 
the cage a promising application for volatile gases: When 
imitating biological reactions, it could be used as a 
catalyst. 


Germany: Recycling Plastic Recovers More 
Energy ncineration 


M10908 133393 Bonn DIE WELT in German 
8 Jul 93 p 14 


[Text] A genuine cyclica! plastics economy is no longer a 
pipe dream. The reprocessing of used plastic packaging is 
more effective than its incineration. This is the tenor of 
a report assessing the energy implications of recycling 
processes, which was produced under the control of the 
TUEV [Technical Monitoring Board] and presented 
yesterday in Bonn by the Dual System Deutschland 
company (DSD). 


The report came to the conclusion that only around 50 to 
70 percent of the energy contained in the plastic was 
recovered when plastics were incinerated in a modern 
plant. With raw materials recycling processes, on the 
other hand, 76 to 86 percent of the energy was retained 
in the oils and gases produced. 


For DSD chief executive Wolfram Brueck, this energy 
balance is “the confirmation that the way we have 
chosen is the right one.” He expects “that the results of 
the study will help in gaining political backing for the 
Dual System.” In particular, Brueck hopes that the study 
will induce companies increasingly to decide on invest- 
ment in plastic reprocessing plants. 


Although hydrogenation meant costs of 800 German 
marks [DM] per tonne of used plastic, whereas average 
costs of about DM600 were incurred with incineration, 
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Brueck set great store by industrial-scale hydrogenation 
plants with capacities of several hundred thousand 
tonnes. Hydrogenation costs for used plastic could be 
reduced to DM300 here through rationalization effects. 


Germany: Clean Electroplating Plant Enters 
Service in Dresden 

M10908093893 Bonn DIE WELT in German 15 Jul 93 
p?7 


[Text] The first effluent-free, low-pollution test plant in 
the world for nickel and chromium electroplating has 
become operational at Galvano of Dresden. Federal 
Research Minister Dr. Paul Krueger described the new 
nickel-chromium plant and related technology as a good 
example of an innovative, forward-looking develop- 
ment, which took account of the requirements of ecolog- 
ically oriented industrial production, and therefore rep- 
resented an active contribution to environmental 
protection. 


Using environmentally-compatible recycling and pro- 
cessing techniques, it will be possible for the first time to 
produce without discharging effluent into the main 
system, and to restrict the residual sludge for dumping to 
an absolute minimum. Previously, up to 250 cubic 
meters of effluent requiring treatment was produced 
daily in a comparable electroplating plant of conven- 
tional design. According to Hans Luetkenhorst, man- 
aging partner with Galvano of Dresden, the pilot plant 
with its closed system for chemical treatment will con- 
tinue in trial operation for one year. Screws, nuts, 
hardware, pipes, and many other components up to three 
meters in length can be galvanized in it. 


The plant was developed as part of a research project on 
“low- polluting processes in electroplating and metals 
chemistry.” The Federal Ministry of Research and Tech- 
nology is funding the project until the end of this year 
with 4.5 million German marks [DM] under a multipur- 
pose project started in mid 1991. The total costs of the 
effluent-free electroplating plant, which companies from 
Dresden and Chemnitz participated in producing, were 
DM7.5 million. 


Netherlands: BRITE-EURAM Project Develops 
Low-NOx-Emission Gas Turbine 


BR090808 1493 Rijswijk POLYTECHNISCH 
WEEKBLAD in Dutch 23 Jul 93 p 4 


[Article by Benne Holwerda: “Catalytic Converter Min- 
imizes NOx-Emission Gas Turbine”] 


[Text] Apeldoorn—Within the next few years it should 
be possible to construct a gas turbine that generates 
one-fortieth of the nitrogen oxide [NOx] emissions pro- 
duced by present-day turbines. In five years’ time, the 
company Gastec nv of Apeldoorn [Netherlands] will 
start operating a 30 megawatt [MW] turbine which, with 
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an emission level of five ppm (parts per million), makes 
a mockery of even the most stringent emission stan- 
dards. 


Within the context of the [European Community's] 
BRITE-EURAM [Basic Research in Industrial Technol- 
ogies for Europe, and European Research in Advanced 
Materials] program, Gastec is collaborating with, among 
others, Rolls Royce Industrial and Gas Turbines, to 
develop a catalytic combustion technique for large gas 
turbines. At the center of the project is an oxidation- 
based catalytic converter that enables combustion of the 
air-gas mixture to take place at an accelerated rate in the 
combustion chamber of the turbine. At approximately 
1,300 degrees Celsius, the temperature of combustion is 
much lower than in a normal gas turbine (1,800 to 2,000 
degrees). Since large amounts of NOx are only formed at 
high temperatures as a result of oxidation in the com- 
bustion air, lowering the temperature in this way repre- 
sents a considerable improvement. According to Gastec, 
it should prove possible to construct a gas turbine with a 
level of NOx-emission under five ppm - - a figure 
considerably lower than the current level of emissions 
(roughly 200 ppm). 


Dr. G. Heijkoop, an engineer working for Gastec, do vs 
not yet want to release any details regarding the «on- 
struction of the catalytic converter. “Probably it wil! be 
a freely accessible oxidation-based catalytic converter 
based on a noble metal or a transition metal. Despite the 
lower temperature of combustion, the turbine’s energy 
output will hardly change, if at all. In conventional gas 
turbines, the combustion gases are mixed with cold air, 
so the temperature right in front of the expansion part of 
the turbine is approximately 1,300 degrees. Conse- 
quently, the presence of the catalytic converter hardly 
affects the input temperature.” 


In 1996 Gastec hopes that the research will have made 
sufficient progress for Rolls Royce to begin the construc- 
tion of an experimental, 30-MW gas turbine. This tur- 
bine will have to demonstrate that extremely low emis- 
sions of five ppm can also be achieved outside the 
laboratory. Heijkoop believes that emission levels of this 
order are not only attainable, but also necessary. “In 
California, extremely strict emission standards are 
already being imposed. Admittedly, they are more flex- 
ible than five ppm for the moment, but ultimately that is 
the direction in which they are headed. And I can see the 
same thing happening outside California, too.” 
According to Gastec, although alternative technologies 
are available for reducing NOx emissions, e.g., phased 
combustion and water or steam injection, none of them 
can be used to achieve emission levels in the order of just 
a few ppm. The minimum emission level attainable 
using these technologies is approximately 25 ppm, esti- 
mates Heijkoop. However, a spokesman for Siemens 
KWU [Power Plant Union] claims that an NOx emission 
level of nine ppm can be achieved using technology that 
does not resort to a catalytic converter. A few years ago, 
KWU discontinued its research on combustion using 














30 WEST EUROPE 


catalytic converters, opting to concentrate on optimal- 
izing the combustion chamber. 


United States Ahead 


The consortium to which Gastec belongs is not the only 
one to be working on the development of catalytic 
converters for gas turbines. The U.S. gas turbine manu- 
facturer General Electric is working together with the 
Japanese precious metal manufacturer Takanaka and the 
Californian concern Catalytica on a similar project. In 
fact, the Japanese-U.S. consortium is even comfortably 
ahead at present, having a working model [to show for its 
efforts}. Under laboratory conditions, this small turbine 
is attaining an NOx emission level of just | ppm. 
General Electric is busily scaling up this model to four 
MW and hopes to produce a 25-MW model within the 
next four years. It is remarkable that Rolls Royce, 
without passing through any intermediate experimental 
stages, intends to build a turbine that, by the look of it, 
will be the largest catalytic gas turbine in 1988. Until a 
bigger one is built... 


Germany: Air Quality Monitored by RASS 
System 

93WS0499B Frankfurt/Main FRANFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 May 93 p 10 


[Article by R.E.: “RASS Monitors Weather Conditions”] 


[Text] Frankfurt—A system that goes under the name of 
radio acoustic sounding system (RASS) has arrived on 
the market in France that can scan to an altitude of 1,000 
meters and confirm weather inversions. Such weather 
conditions prevent the spread of pollutants in the atmo- 
sphere and can cause the locally restricted concentration 
of pollutants to rise to dangerous levels. RASS is sup- 
posed to continuously provide precise information on 
temperature, from which an accurate fog forecast can be 
deduced in real time in connection with forecast models. 
This will be of help for airport support. But, as the 
Remtech Company in Velizy (represented in Germany 
by Nautilus Marine Service, Inc., August-Bebel-Allee 1, 
28329 Bremen) reports, RASS can also measure the 
temperature gradient in the troposphere in real time, 
which has an effect on the spread of electromagnetic 
waves. With this information, radio antennas could be 
continuously tuned to the best possible transmission 
frequency, thus improving radio communications over 
great distances. The RASS antenna transmits a radar 
signal that is reflected by tiny particles suspended in the 
air. While the duration of the signal depends on the 
distance, analysis of the Doppler shift of the reflected 
signal provides the speed of these particles, which is 
correlated with the speed of the sound waves and hence 
with the air temperature as well. The measuring prin- 
ciple also applies at high wind speeds, which overlap the 
local speed of sound. 
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FACTORY AUTOMATION, ROBOTICS 


High-Pressure Cutter for Nonmetallic Materials 
Developed 


93WS0525B Berlin INGENIEUR DIGEST in German, 
Jun 93 p 42 


Claus Robiant} 


[Text] Liquid saw tightly bundled water jets flowing at 
twice the speed of sound cut almost every material. The 
computer-controlled facilities are already becoming 
profitable for many industries, but only in selected areas. 


Three robots seize the textile fabric. Tightly bundled 
water jets emerge from sapphire nozzles. Within seconds 
they cut out the car mat to be, with millimeter precision 
for each model of vehicle. This high-tech facility stands 
in the factory of the Belgian automotive supplier Duva in 
Malines. 


“The cutting box is a novelty” says Fred Modliba 
praising the Water-Jet Cutting Center. The German sales 
manager for the American-Swedish manufacturer, ABB 
Ingersoll-Rand High-Pressure Technology (European 
market share 50 percent) enumerates its advantages: 
“punching operation is eliminated, edges are cut with 
greater precision, and no hazardous vapors are gener- 
ated.” 


Grad.-Eng. Manfred Schmelzer at the Fraunhofer Insti- 
tute of Production Technology in Aachen is convinced 
that the water jet technology is today in many cases more 
economical than conventional cutting processes. The 
leader of the team working on the “material processing 
with jet energy and processing of fibrous composite 
materials” project certifies that water-jet cutting has 
reached a “high degree of maturity.” 


Various manufacturers have, according to him, suc- 
ceeded in developing industrially useful systems and 
effectively integrating them into the operations infra- 
structure. “This applies to the CAD-CAM interfacing 
and to the drives with DNC (direct numerical control), 
also to the preparation of appropriate means of material 
supply and disposal for this technology.” 


The new developments are already profitable for many 
industries so that, say the Fraunhofer experts, “there 
appears to be a wide range of applications for the 
water-jet cutting technology.” Most readily cut by a pure 
water jet are soft and nonmetallic materials such as 
plastics, leather, paper, and textile fabrics used by both 
automobile and textile industries as well by manufac- 
turers of restraint materials. A water jet, however, cuts 
also harder materials. For abrasive cutting are injected 
solid materials such as garnet sand. The jet can then 
handle ceramic materials not readily machined by the 
conventional method. A particular advantage of treat- 
ment with a water jet is that it has few side effects, 
because mechanical and heat load levels remain very 
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much lower the process than, say, during cutting with a 
laser beam or a mechanical saw. 


It is particularly the high investment cost which inhibits 
this technology from breaking into the market. Water 
jets are besides, depending on the material, too slow 
where a large number of pieces is involved. The feed rate 
is too low for thicker pieces of hard materials. Shape of 
the cut and quality of the surface can then be guaranteed 
only with restrictions. 


The latest developments such as cutting boxes are by 
experts rated as progress indeed. Nevertheless, cutting 
with water jets continues to be a selective-application 


technology. 


The achievement is notwithstanding considerable. 
Cutter cells like those in the Duva factory in Belgium are 
also operating in Sunderland, where the English division 
of Nissan builds the Primera. Two or more robots in a 
box start working simultaneously. The cutting of an 
entire car mat to size takes still only one minute, while 
the conventional process required 17 minutes. Using this 
method, Nissan will soon cut also intricately shaped 
automobile dashboards: 200,000 pieces annually. 


The current principal customer of water-jet cutting appa- 
ratus manufacturers, namely the automobile industry, is 
being joined not only by the textile and packaging 
industry but meanwhile also by new prospects. Aircraft 
design engineers would like to have weight-reducing 
honeycomb structures for lining the interior of jet planes 
cut by the water jet method. Processors of plastic mate- 
rials are interested in apparatus for the manufacture of 
plastic seats for busses, streetcars, and subways. 


The researchers in Aachen are concentrating foremost on 
abrasive water-jet cutting. Their concern are, for one, 
technological improvements of the cutting process. On 
the side they are seeking better ways to dispose of 
residual jet producing agents. The aim is re-use, for the 
purpose of which they are studying the causes of attrition 
and the possibilities of abating it. 


Along with further and new developments, Manfred 
Schmelzer anticipates an increasing demand for proto- 
types, component parts, and small series of models. 
Farther reaching applications for the water jet tech- 
nology are thus “conceivable.” Two new uses for high- 
pressure water jets are particularly remarkable: forming 
intricate structures in not easily machinable materials 
and forming special-purpose surface modifications by 
water-jet jig scraping. 


“Reality” is a puzzle which has been entered in the 
Guinness book of records as the smallest one. It consists 
of 99 minipieces and is altogether hardly larger than the 
surface of a match box. It was produced with the aid of 
a computer-controlled ABB robot with an automatic 
manipulator, and with a high-pressure water jet serving 
as the cutter blade. 
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France: 1992 Performance Report on Automation 
Software Industry 


General Overview 


93WS0601A Paris INDUSTRIES ET TECHNIQUES 
in French 4 Jun 93 pp 37, 38, 42, 43, 45 


[Excerpts] A study of the figures provided by 200 com- 
panies surveyed by INDUSTRIES ET TECHNIQUES, 
together with a Pierre Audoin Consulting (PAC) assess- 
ment that focused especially on computer manufac- 
turers, shows the French market for industrial com- 
puting and automation grew 2.1 percent in 1992. Total 
sales crept up to 21! billion French francs [Fr], against 
Fr20.6 billion in 1991. The same study last year showed 
growth of 6 percent in 1991. The only possible grounds 
for optimism is the relatively steeper decline in French 
investment, which was down 11! percent in 1992. 


Remarkably, whatever growth there is this year is due 
essentially to software. Hardware salesb—whether of 
automation devices or computers—are collapsing every- 
where. Makers of every kind of automation hardware 
have seen their sales drop 3.5 percent overall, a figure 
that meshes fairly well with the observed slowdown— 
especially among manufacturers of programmable auto- 
mated devices—over the last two years. And beware of 
the | percent growth figure claimed by computer manu- 
facturers. PAC estimates that computer sales, which 
account for some 60 percent of the manufacturers’ 
automation sales, have actually dropped 2.5 percent. But 
the difference is more than offset by the (relatively) sharp 
surge in earnings from software and service, which are 
up 7 percent. [passage omitted] IBM’s recent takeover of 
CGI (a top software house for industrial CAPC, or 
computer-assisted production control) illustrates the 
trend, which should become more marked in 1993. 


[Boxed Material:} 


Industrial Com 
TECHNIQU 


Definition alert: INDUSTRIES ET TECHNIQUES uses 
the term “industrial computing” in a very restricted 
sense. Its encompasses only four activities: 


—CAD/CAM. Computer-assisted design and manufac- 
turing, a family that also takes in CADD (computer- 
assisted design and drafting) and CAM (computer- 
assisted manufacturing). 


—CAPC, or computer-assisted production control. Also 
included under automation are systems to automate 
machines, production lines, and shops, and systems to 
monitor/control and supervise production. 


ng According to INDUSTRIES ET 


—Others. Takes in various areas whose business volume 
is too small to warrant a specific classification. 
Notable examples are CAM (computer-assisted main- 
tenance), local-area networks, quality, etc. 


[Passage omitted] This year systems houses are looking 
peaked with growth of two points—exactly the increase 
in the total market. Last year they displayed more 
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dynamism by outstripping growth in the automation 
market by 2 percent. But that is not the worst of it. 
[passage omitted] PAC estimates that, all types of spe- 
cialties and industries combined, software houses did 5 
percent more business in 1992 (the figure was 8 percent 
in 1991). 


This setback is partly due to the recession in industry. Of 
all the areas served by systems houses, industry is where 
they are hurting the most. [passage omitted] But it also 
shows the fingerprints of the growing competition from 
computer manufacturers. Manufacturer turnover from 
services is climbing much faster than software house 
sales, whether generated by all activities or industrial 
computing alone. Systems houses are growing 5 percent 
across the board, while computer manufacturer growth is 
pushing 20 percent! In industrial automation, the figures 
are 2 and 7 percent respectively. 


Another trend is that after several years of dominating 
the “automation” business, generalist software firms 
now seem the very ones hardest hit by the economic 
downturn. In two typical examples, Euriware is growing 
an amazing 54 percent while Cap Sesa is shrinking by 
over 10. [passage omitted] 


“When it comes to software and service, software pack- 
ages are growing most sharply,” say all the market 
analysts. Industrial computing is no exception to the 
rule, since software publishers (essentially of CAD/CAM 
and CAPC) are enjoying the unheard-of luxury of dou- 
ble-digit, 10-percent growth. Software package pub- 
lishers alone account for just over one point in the total 
growth of industrial computing in 1992. [passage 
omitted] With Fr2,650 million in sales, they are the 
smallest of the five supplier categories studied (except 
for distributors, who are only briefly mentioned here). 
Their earnings can be explained partly by how well 
CAD/CAM investment has held up—even if it does pale 
next to the growth of earlier days—and by the solid 
market for CAPC, which has been spurred by new 
generations of bundled software for Unix. 


The changing sales of different players in the industrial 
computing market have not upset the basic hierarchy. 
Computer manufacturers are still the biggest, generating 
30 percent of the total turnover from products for 
industry. At the other extreme are independent software 
package publishers, who weigh in at 12 percent. Between 
the two, the spread narrows, to three groups of almost 
identical size: automation equipment makers (18 per- 
cent), software houses (18 percent), and engineering 
specialists (17 perceni). 


The breakdown in turnover by sales of hardware, soft- 
ware, and service and engineering remains essentially 
unchanged from last year. Hardware manufacturers pri- 
marily sell hardware, engineering firms continue to do— 
you guessed it—engineering, and systems houses make 
their living mainly from consulting and service. [passage 
omitted] Only publishers still do business that is very 
diversified. There are, however, two slight changes: The 
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equipment sales of software publishers are down two 
points (23 percent of turnover against 25 percent in 
1991), as are those of systems houses (4 percent instead 
of 6 percent). At the same time, software package sales of 
software houses are up from 11 to 13 percent. 


The Two Hundred Players That Count 


The 207 companies that responded to our survey cover a 
broad range of specialties in the world of industrial 
computing. They include automation hardware manu- 
facturers, engineering specialists, computer engineering 
service firms, software publishers, and distributors. 
Together, they posted sales of Fri4.8 billion in 1992. 
(Note that computer manufacturers are not included in 
this ranking). 


As last year, the two heavyweights are Telemecanique 
and Cegelec, each of which racked up sales of over Frl 
billion. But the former has lost 6 percent, while the latter 
has bettered its earnings. Siemens, which supplies auto- 
mation components among other things, has benefited 
from Cap Sesa’s drop in turnover this year to pull ahead 
of the systems house and take third place. For all 
companies, industrial computing sales must be regarded 
as estimates. As the companies or groups themselves 
admit, it is difficult to come up with precise figures for 
the activities that concern us. 


Computervision, which was fifth in 1991, has dropped to 
seventh place, in part due to virtually stagnant sales that 
allowed GTIE to edge up on it. Sixth place went to a 
newcomer in this ranking, Spie Batignolles, a subsid- 
iary—like Telemecanique—of the Schneider group. Last 
year we failed to survey the company, which has moved 
ahead of the CAD/CAM specialist by a mere Frl0 
million. 


Other shakeups in the top 10 list include the much- 
heralded arrival of Oce Graphics, Steria’s capturing of 
the number 10 spot, and the disappearance of April. 
After a chequered history, the French manufacturer of 
programmable automatons has been totally swallowed 
up by Telemecanique and no longer exists in its own 
right. Consequently, Euriware remains in the number- 
nine spot it held last year despite making impressive 
gains. That means only three of the top ten companies 
have retained the exact same rank: Telemecanique, Ceg- 
elec, and Euriware. Behind the champions are 35 firms 
who have demonstrated their know-how in a highly 
competitive market by exceeding the magic figure of 
Fri00 million in sales. Do not be taken in, however, by 
several amazing performances that in most cases reflect 
changes in how the requested turnover was estimated. 
An example is GTME’s 127 percent growth. In contrast 
to last year, the engineering specialist consolidated the 
industrial computing sales of all its subsidiaries. 


A glance at the table shows just how much software 
publishers—whose growth in some cases has been daz- 
zling—are thriving. Top performers include the IGE- 
XAO group, Open Technologie, Autodesk, Matra Data- 
vision, and Dassault Systeme. Autodesk, which 
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specializes in CAD/CAM on PCs, has leapt ahead 12 
places. The year was also a productive one for Matra 
Datavision, which has moved up five places, and even 
more so for Dassault Systemes, which jumps from 20th 
to 14th. IGE Corp., which is now IGE-XAO, has leap- 
frogged an impressive 40 places, and is now in 6lst 
position thanks to the merger of IGE, XAO Industries, 
and Alpage Ingenierie. 


But 1992 was not a good year for everyone. Despite its 
speciality of electronic CAD/CAM, Mentor Graphics’s 
sales dropped 20 percent, after falling already in 1991. 
The same goes for Applicon (down 30 percent), which 
dropped 14 places. 


The situation also varies wildly in automation devices. 
Sormel, a specialist in designing and manufacturing 
customized automated systems and a subsidiary of the 
Belgian group Fabricom, has jumped 40 places. And 
Prosyst is pioneering a niche—software to simulate the 
operative mechanisms of an automatic operation—that 
seems destined for success. With a growth rate of 30 
percent, the company has also advanced remarkably, 
leaping from 115th to 85th place. 


In contrast, the performance of companies that make 
only one kind of automation component— 
programmable automatons or numerical control sys- 
tems, say—falls short. Allen Bradley, GE Fanuc, and 
even Num have all experienced a more or less steep drop 
in their sales. French numerical control market leader 
Num is suffering from the fallout of the machine tools 
slump of the last few years. 


The tight economic situation triggered a few bankruptcy 
filings in 1992, and companies have changed hands as a 
result. RS Automation, for example, bought out by 
Compex Automation. The specialist in local-area net- 
works for industry prefered to start over from scratch, 
which is why our rankings contain no figure to compare 
its performance to last year’s. 


Changes 


The “newcomers” in our ranking are either new firms, 
companies we neglected to survey, or firms that decided 
to answer our questionnaire this time. The “disappear- 
ing acts” are not listed, either because they have quit the 
business (or were bought out), or, most commonly, 
because they did not respond despite repeated opportu- 
nities to do so. 


Newcomers 


Alma, Altium, Calladan, Catalpa, Centralp, Cincom 
Systems France, Concept, CRII, DE3I Informatique, 
DIA3 CAO, ERS-Focal Ouroumoff Informatique, GEC 
Alsthom Parvex, Genious-Gestion et Techniques Infor- 
matiques, Grai Productique, Groupe Alten, Hexale, IA 
Micro, ICN, Ingenord, IP Systemes, Marcam, Omnis, 
Option, Ouroumoff Diffusion, Process SSII, RCIM 
Industries, RS Automation Industrie, Schaeffer Engi- 
neering Entreprises, Sedia, Selisa, Serbi, Sgao, SG2, 


WEST EUROPE 33 


SNPE Ingenierie, Socitec, Sored, Spie Batignolles, Strat- 
egies, Sydel, Tool S.A.-Topcad France, Unilog, Urgence 
Informatique Europe. 


Name Changes 


Mabe Unic (Unic Technologies), Schlumberger CFAO 
(Applicon, Valmer (Carl International), CGP (GEC 
Alsthom CGP), Groupe Manik (Kustom), Idessa 
(Groupe Idessa), Philips Automatisation Industrie (Phil- 
ips Science et Industrie), Seic (Peintamelec), Serete Pro- 
ductique (Serete Industries), XAO Industrie, and IGE 
SA (Group IGE-XAO). 


Disappearing Acts 


AGI, Aquitaine Systemes, April, Arm, Ask Computer, 
Cimtech, Cisi Ingenierie, Comelog, CR2A, Dazix 
France, Decad, Decision International, Efficiel, Efisys- 
temes, Groupe CRITT, Foxboro-Honeywell, Le Tulle 
Productique, Mapp, Mecanorma Technologies-Merlin 
Gerin, MG Tronics, Micraudel, Mu2AS, Multistation, 
Nodier Emag, Novatech Industrie, Production Systemes, 
Progetim, Rega, Renault Automation, Sapex, Saunier 
Duval, Semso, Sofresid, Soteb, Vecsys, Xerox Engi- 
neering Systems, Yrel, Zebotronics. 


Ranking by Profiles 


93WS0601B Paris INDUSTRIES ET TECHNIQUES 
in French 4 Jun 93 pp 51, 52, 54, 55 


[Article entitled: “Hit Parade by Specialty”] 
[Excerpts] 


The Top Twenty Hardware Manufacturers 


Automation system.and component makers such as 
Telemecanique, Siemens, Allen Bradley, or AEG Mod- 
icon capture the lion’s share of industrial computing 
business (computer makers are not included in this 
ranking), sweeping all the top places. Telemecanique and 
its subsidiary Num, which specializes in the design and 
manufacture of numerical control systems, posted sales 
of Fr1.69 billion in 1992. The Schneider group subsid- 
iary thoroughly reorganized in 1992, with an eye to its 
main goal of remaining one of the leaders in the highly 
prized field of computer-integrated manufacturing 
(CIM). It incorporated April, then merged completely 
into the Schneider group which took over Square D. At 
the same time, Merlin Gerin also merged with Schnei- 
der. 


Meanwhile, Siemens continues to make headway in 
France. The German colossus boosted its sales too, and 
is constantly enriching its catalog with products to 
handle every aspect of an automation project from A to 
Z. Several unexpected events shook the convulsive auto- 
mation market in 1992. Siemens acquired Texas Instru- 
ments’s programmable automation device business, 
while Klockner Moeller incorporated Honeywell’s by 
adding the IPC automatons to its catalog (giving it access 
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to the automobile applications market). Syrelec was 
swallowed up by Crouzet Automatismes, and Compex 
by RS Automation. 


Cegelec (which is not listed in this ranking of manufac- 
turers, instead topping the list of engineering specialists) 
does a great deal of automation work and signed a very 
important agreement with GE Fanuc. The accord is based 
on the two partners’ complementarity and calls for estab- 
lishing joint research and development teams in Europe 
and the United States. The teams will work on devising 
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automation systems, such as industrial input/outputs, 
bottom- and middle-of-the-line automatons that can be 
connected to the FIP (finance image processor) field bus, 
software tools for i ting automation devices, auto- 
mation engineering and so on. 


Pusey caaind) The exly aoniane ene cena ates 
man to respond to our questiomnaire, Rosemount 
France, is holding firm: The compan, made only Fr2 
million less than it did in 1991. Finally, the plotter manu- 
facturer Oce Graphics France has made spectacular 
progress, nearly doubling its sales in one year. 



















































































Top Twenty Hardware Manufacturers 

Ranking Company 1992 Industrial Computing Industrial Competing as a Share of Software and Services 

Sales in France, FrMilliens Share of Total Sales (%) (%) 
I Telemecanique (Schneider) 1,455 % 5 
2 Siemens 850 38.5 23 
3 Oce Graphics France 564 100 25 
4 Num SA (Telemecanique 240 100 20 
5 Allen Bradley 168 100 13 
6 Centralp 130 100 10 
7 AEG Modicon Automation 55 100 27 
8 GE Fanuc Automation 49 4! 15 
9 Klockner-Moeller SA 37.5 10.5 10 
10 Rosemount France (Emerson) 33 15 3 
li Kontron Elektronik (BMW) Bt) 46 100 
12 Aptor (Cap Gemini Sogeti) 24 77.5 25 
13 Micro Process Ingenierie 22 73.5 20 
14 RS Automation Industrie 20 100 5 
15 Option 19 100 20 
16 Compex Automation 17 85 30 
17 Omnis (Groupe Silicomp) 15 100 20 
18 Action Instruments i4 100 20 
19 Sored 14 100 3 
20 Acksys 12 100 5 
The Top Twenty Exporters sales—an all-time record among companies doing busi- 


The Schneider group takes top prize this year for volume 
of exports. By combining its two industrial computing 
subsidiaries, Telemecanique and Num, it earned 
Fri,440 million from exports, pulling just ahead of 
Cegelec. If Telemecanique and Num are ranked sepa- 
rately, Cegelec remains in first place. Moreover, its 
business has grown sharply since 1991. 


The many automation system manufacturers in this hit 
parade, especially among the top ranks, share the honors 
with software publishers. A notable example is Dassault 
Systemes, which repeated its performance of the year 
before in 1992. Exports accounted for 74 percent of its 


ness of more than Fr50 million. CGI Informatique, 
Matra Datavision, and Cisigraph are also mounting a 
determined, successful defense of their products around 
the world. 


These results are especially noteworthy as half of the 
companies in the general ranking do not export at all. All 
sales from exports—Fr5,266 million, or 25 percent of 
total turnover—are made by 104 companies. And the 
top 20 rack up over 98 percent of sales abroad. Many of 
the top-ranked firms are improving their export earnings 
(examples include Syseca, +46 percent, and Clemessy). 
Others, such as Euriware and Prodstar, have either 
dropped out of the top exporters group or fallen in the 
ranking. 
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Top Twenty Exporters 
Ranking Company Business Industrial Competing Sales, in Expert share (%) 
FrMillions 
1 Cegelec (Alcatel Alsthom) E 1,403 50 
2 Telemecanique (Schneider) M 1,280 47 
3 Dassault Systemes SARL P 717 74 
a Spie Batignoiles (Schneider) E 325 4 
5 Matra Datavision (Matra P 260 $2 
Hachette) 
6 CGI Informatique s 192 40 
7 Num SA (Telemecanique) M 160 40 
« Syseca (Thomson CSF BSI) Ss 140 46 
9 GSI s 106 34 
10 Cisigraph P 101 $1.5 
il Clemessy E 92 23.5 
12 Sormel E 48 61 
13 Tekelec Airtronic D 35 17.5 
14 GTIE (Compagnie Generale E i) 4 
des Eaux) 
15 Steria Ss 27 19 
16 SEI s 25 24 
17 Socetec (Sofresid) E 25 41.5 
18 _ TITN Answare (Alca- s 23 10 
19 Ceric Division Systeme E 22.5 76.5 
20 Factory Systemes D 22 36.5 

















Key: E: Engineering firms, M: Hardware manufacturers, P: Software publishers, S: Software Houses; D: Distributors 





The Top Twenty Software Houses 


Over the last three years, industrial computing business 
has become concentrated in the hands of large generalist 
systems houses, which now hold all the top spots. In 
1992, the industry took a breather from this trend. But 
early 1993 may mark the beginning of another phenom- 
enon: the takeover of big software houses by computer 
manufacturers. That is what IBM’s acquisition of CGI 
suggests. The move shores up IBM’s position in CAPC, 
CGI’s major focus in production computing. And Big 
Blue had already begun making important maneuvers in 
integrated industrial control and CAPC, including an 
agreement with Sema, the introduction of Unix software 
packages into the company catalog, and the accord with 
Marcam on Mapics. IBM’s acquisition also highlights 
another tendancy, which is the increasingly significant 
penetration of foreign companies in France. EDS, the 
world’s top company, ranks behind GFI, AT&T behind 
Dataid, and now IBM behind CGI. 


The effects on France’s industrial computing market are 
not very exciting. Cap Sesa shrank |! percent in 1992, 
Dataid 6 percent, Sligos 7 percent, and Syseca 11! per- 
cent. Overall growth was only 2 percent. Amid the 
morosity afflicting both French industry and software 


" 


houses in general, Euriware struck a different note, 
posting growth of 54 percent! Although the company 
increased its sales territory in 1992, its exceptional 
performance also results from increased sales inside its 
parent company, Cogema group, and several big deals. 
[passage omitted] “We won several important contracts, 
such as the one to supply monitoring and contro! systems 
for the N4 nuclear reactor lines, with Electricity of 
France,” comments a Euriware staff member. 


The rankings have been upset this year by GSI’s takeover 
of fourth place and by Steria’s “surge.” 


Last year GSI ranked only 16th, with Fr59 million in 
industrial computing sales. No, the company did not 
quadruple its turnover! GSI simply counted all the 
“industrial” computing of the group, instead of GSI 
Industrie’s alone. This exposes a difficult-to-correct 
weakness in our rankings, which rely on company state- 
ments: The exact boundaries of industrial computing are 
very fuzzy, and each company tends to estimate them in 
the way that best suits its needs. There is no question 
that, generally speaking, software houses have a rather 
broad notion of the field. Consequently, Steria’s figure of 
Fr332 million raises a problem. It actually reflects the 
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sales of its Engineering and Telecommunications depart- _ energy. It produces an estimate of Steria’s French sales 
ment, and thus includes the software house’s business in from industrial computing that exceeds 40 percent— 
the fields of transportation, industry, telecoms, and __hardly a realistic figure! 




























































































Top Twenty Software Houses 
Ranking Company 1992 Industrial Industrial Com- Breakdown of Business (%) 
Computing Sales, puting as a Share 
France, FrMillion of Total Sales (%) 
Hardware Software and Ser- Engineering 
vices 

I Cap Sesa 805 23 7 93 
2 Euriware (SGN- 493 100 i3 87 

Cogema) 
3 Steria 332 15.13 10 1S 75 
+ GSI 312 12.13 5 45 50 
5 CGI Informatique 288 22.01 I 25 74 
6 Dataid 230 37.15 10 23 67 
7 Sligos (Credit 228 6.25 13 10 77 

Lyonnais) 
x Alcatel TITN 210 25.6 5 15 

Answare (Alcatel) 
9 Soleri-Cigel 165 43.42 15 25 60 
10 Syseca (Thomson 162 10.12 0 15 85 

CSF BSI) 
I! Groupe Alten 110 70.51 ! l oR 
12 EDS GFI (General 102 §.32 

Motors) 
13 Unilog 100 15.1 0 40 60 
14 Focal Ouroumoff 85 100 3 20 77 

Informatique 

(Groupe Ourou- 

moff) 
15 Sinfor 84 91.3 5 10 85 
16 SEI 80 64 20 25 55 
17 IBS France 67 68.15 4 20 76 
18 Groupe Silicomp 63 100 35 - 65 
19 ITMI (Cap Gemini 63 60 15 20 65 

Sogeti) 
20 SI 60 96 3 7 90 
The Top Twenty Engineering Firms and even a billion francs for the top firm, making the 

field a definite hunting ground. 


Our 1992 study found before that, overall, industrial —_ [pn fact, every engineering project includes a “software 
computing is not a significant activity for the engi- and hardware” component of varying size. With the 
neering specialists we surveyed. Yet of the nearly 50 —_ exception of Clemessy, engineering firms even managed 
firms listed in our rankings, almost half (23) earned over _to substantially boost their industrial computing sales in 
50 percent of their sales from it. For the engineering 1992, despite the state of disaster that prevailed in 
leaders such as Cegelec, GTIE, Spie Batignoles, Clem- _ engineering, as in other French industries. Their secret is 
essy, or Groupe Forclum, however, industrial computing __ their ability to offer users a total package. Cegelec— 
accounts for only a few percentage points of their busi- —_ which can do almost anything, from automated devices, 
ness. They nonetheless manage to rack up “industrial _to electromechanical equipment, to industrial comput- 
computing” sales of over several hundred million francs, §ing—is one example. 
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Top Twenty Engineering Firms 

Ranking Company 1992 Industrial Computing Sales in France, Industrial Computing as a Share of Total 
in FrMillion Sales (%) 

1 Cegelec (Alcatel Alsthom) 1,394 14.92 

2 GTIE (Compagnie Generale des Eaux) 700 12.04 

3 Spie Batignolles (Schneider) 620 4.23 

4 Clemessy 300 16.18 

5 Groupe Forclum (Fougerolle) 150 5.42 

6 Entreprise Industrielle 140 2.63 

7 GTME (GTM-Entrepose) 139 4.6 

8 Courbon 105 91.14 

9 SNEF Electric-Flux 100 7.14 

10 ADL Automation (Fabricom) 71.34 100 

11 Sydel 70 100 

12 CAD Services (Groupe Decobecq) 69 100 

13 Unic Technologies 60 32.43 

14 Serea (Sofigep) 43 93.47 

15 Open Technologie 40 44.44 

16 Peintamelec (Ex Seic) 35 100 

17 Socetec (Sofresid) 35 21.08 

18 GEC Alsthom-CGP (GEC Alsthom) 32 13.91 

19 Sormel (Fabricom) 30 100 

20 Bertin & Cie 28.1 7.39 

The Top Twenty Software Publishers we would have grown 16-17 percent,” comments the Matra 


As last year, software publishers have been ranked solely by 
software sales. [passage omitted] The importance of hard- 
ware sales in the turnover of publishers varies widely and 
can sometimes skew results. Looking at software alone, 
which anyway is predominant (46 percent of sales on 
average), makes it possible to compare apples with apples. 
While this year most big publishers of CAD software posted 
a growth in total sales that was generally much higher than 
the growth in software alone, the unshakable number-one, 
Computervision, did just the opposite. Its overall sales were 
virtually stagnant, while software sales shot up over 20 
percent! Not only is the firm no longer called “Prime”, 
Prime’s business no longer ever >xists. Computervision has 
become a “pure” software pub..,her that markets its prod- 
ucts for different work station lines. The same trend is 
evident in another company that has also gone back to its 
original name: Applicon, the former Schlumberger CFAO. 
Software business stagnated in 1992, while total sales 
dropped 12 percent. 


Among those firms that posted impressive earnings is Das- 
sault Systemes. In France, its software sales are gradually 
catching up to those of Computervision, and have jumped 
30 percent. The firm’s release of the new version of Catia 
(V3R2) boosted its total earnings 43 percent in France, 
despite growth of only 10 percent worldwide! 


Third-ranked Matra Datavision increased its total turnover 
by 27 percent through the acquisition of other firms (Sedis- 
cad and CRLF). “If our sales territory had stayed the same, 


Hachette subsidiary. Software business is up “only” 20 
percent. Though the top three companies have remained 
unchanged, the outstanding performance of fourth-ranked 
Autodesk moved it up two spots, at the expense of Mentor 
Graphics (which dropped down two). Intergraph just barely 
held on to fifth place despite a 13-percent decline in its 
software turnover (growth of total sales is zero). SDRC has 
moved up one place at the expense of Cisigraph, whose sales 
declined 16 percent and whose ranking dropped by one. 


The hierarchy of bundled software publishers is amazingly 
similar to that of CAD/CAM suppliers. The reason is the 
categories used: Many CAPC software package vendors are 
actually systems houses (CGI, Unilog, etc.) or sellers of 
hardware (IBM, Hewlett-Packard), who do not appear in 
this ranking. CAD/CAM is much more likely to be sold by 
independent vendors: There are virtually no software 
houses and few computer manufacturers (IBM mainly 
installs Dassault Systemes’ Catia) in this niche. Conse- 
quently, Prodstar is still the first, proud representative of 
CAPC in our ranking. Its good 1992 earnings from bundled 
software sales (+28 percent) even boosted it two places, from 
11th to 9th. Following Prodstar is Cincom Systems, a 
company which, like many of its colleagues, announced that 
its CAPC program (Control Manufacturing) would migrate 
to Unix. The third-ranking company is Marcam, which IBM 
has hired to develop the most famous CAPC program on the 
market: Mapics. However, IBM will continue to distribute 
the product, which runs on IBM AS/400 machines, in 
France. 
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Top Twenty Software Publishers 
Ranking Company 1992 Industrial Com- Total Industrial Com- Industrial Computing as Main Business 
puting Software Sales in puting Sales in France a Share of Total Sales 
France (%) 

1 Computervision 219.6 610 100 CAD/CAM 

2 Dassault Systemes Sarl 196.71 249 100 CAD/CAM 
(Dassault Aviation) 

3 Matra Datavision 122.46 235.5 100 CAD/CAM 
(Matra Hachette) 

4 Autodesk Sarl 87 87 100 CAD/CAM 

5 Intergraph France 61.1 235 100 CAD/CAM[ 

6 Mentor Graphics 60 120 100 CAD/CAM 

7 SDRC 49.14 63 100 CAD/CAM 

8 Cisigraph 35.15 95 100 CAD/CAM 

9 Prodstar (CGI Informa- 31.72 52 100 CAPC 
tique) 

10 Groupe IGE XAO 28.7 41 97.61 CAD/CAM 

il Racal Redac 27.2 34 97.14 CAD/CAM 

12 Missler Informatique 23.8 34 100 CAD/CAM 

13 Uniras 20.9 22 100 Other 

14 Alma 19.2 32 100 CAD/CAM 

15 Cincom Systems France 19.2 24 32 CAPC 

16 Abvent 15.96 16.8 96 CAD/CAM 

17 CN Industries-Tell 15.3 18 100 CAD/CAM 
(Regma) 

18 Applicon (Schlumberger 14.06 38 100 CAD/CAM 
Technologies) 

19 Marcam (Marcam Cor- 12 20 100 CAPC 
poration) 

20 Framasoft + CSI (Fram- 10.56 48 100 Other 
atome) 




















Sales are in millions of French francs. Rankings are 
established by software sales, except for hardware and 
service. 


Italy: Robotics Laboratory Used for Plastic 
Surgery 


MI0908 142393 Turin MEDIA DUEMILA in Italian 
Jul-Aug 93 p 92 


[Text] A revolutionary laboratory called Mirus-Lab has 
been presented in Milan. It consists of robotic equip- 
ment installed at the Niguarda hospital and is capable of 
preparing “bioinserts” for reconstructive surgery of the 
face, bones, and other parts of the organism based on 
computerized diagnostic images of the patient. 


The first in Europe, Mirus-Lab (Management of Imaging 
and Robot Utilization in Surgery) was designed by Luigi 
Donati, director of the University of Milan Institute of 
Plastic Surgery. 


By using Mirus-Lab, the surgeon can view the exact 
anatomy of the patient from inside, and perform several 


trial operations on three- dimensional models that repro- 
duce the exact pathology. Finally, he can perform the 
operation only after being sure that he will not make a 
mistake. 


The idea of the Mirus-Lab came from Luigi Donati as a 
result of the teaching and clinical needs of his institute 
and was elaborated at the Niguarda hospital division of 
plastic surgery. Donati sought the collaboration of 
researchers from the [Milan] Polytechnic and funding 
from companies in order to develop a system that could 
combine several imaging techniques (CAT, PET, NMR) 
and give three- dimensional images. According to 
Donati, being able to conduct trial surgery on images 
that reproduce the anatomy of the patient also means 
that operations are shorter and the risks are reduced. 


But let us see how Mirus-Lab works. The first phase is 
based on diagnostic imaging during which the computer 
combines the data obtained from diagnostic imaging 
equipment and reconstructs an “electronic twin” of the 
patient on the screen. The second phase is similar to the 
CAD-CAM [computer-aided design-computer-aided 
manufacturing] process used in industry. The system 
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examines the areas to be reconstructed and designs the 
parts of the body that are lacking (as a result of accidents, 
traumas, or the removal of tumors). 


During the third phase this information is transferred to 
a robot which develops the “bioinserts” to be placed in 
the patient using numerical control manufacturing tech- 
niques that are similar to those used in advanced 
mechanical industries. Finally, the last phase involves 
the materials: the system permits the surgeon to select 
and to optimize the various materials based on the 
characteristics of the parts to be replaced. 


Mirus-Lab therefore permits everything to be prepared 
in advance, much before the patient enters the operating 
theater, and with the certainty that the “bioinsert” will 
adapt perfectly to the patient’s anatomy as well as 
avoiding other surprises linked to reconstructive surgery, 
which can be simulated beforehand on the computer. 
Previously the reconstruction of parts of the human body 
took place only in the operating theater and for obvious 
reasons the surgeon had to prepare these parts with 
extreme rapidity. 


LASERS, SENSORS, OPTICS 


Germany: Carbon Dioxide, Eximer Lasers in 
Industry 


93WS0498A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 13 May 93 p 8 


Laser Technology Making Good Progress 
Global Market Position Very Good for Some 


A New Generation of Lasers 


[Text] Based on industry-related projects, the German 
laser manufacturing industry has achieved a good posi- 
tion in carbon dioxide laser sources and a very good 
position in excimer lasers, with about 27 percent of the 
global market share in some areas. The status of solid- 
state laser development as well as the degree of diffusion 
of laser technology for industrial laser applications 
(about 20 to 30 percent) is, however, unsatisfactory, 
reports the Federal Research Ministry. Research support 
in these areas has led to technological breakthroughs in 
laser research and engineering up to the medium power 
range for laser applications such as cutting, welding, and 


holography. 


Furthermore, a new generation of lasers bears watching. 
This may lead to the development of high-power diode 
lasers and diode-pumped solid-state lasers. In this area, 
semiconductor technology is replacing the more costly 
tube technology. 


The trend towards miniaturization and more compact 
construction of laser devices is continuing. This may 
lead in particular to increased utilization for material 
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processing. Higher-power lasers are also being devel- 
oped. They have better beam qualities and are easier to 
use. 


As the Federal Research Ministry notes, progress is being 
made in industrial utilization of laser operating princi- 
ples hitherto investigated predominantly in basic 
research, for example the principles of non-linear optics 
and short-term spectroscopy. In the coming years, the 
Federal Research Ministry will also support laser 
research with 80 to 90 million German marks annually 
in order to carry out joint strategic projects with 
industry. 


Laser engineering has already become an important 
multidisciplinary technology, the report continues. It 
can be applied in practically all areas of industrial 
technology, especially in mechanical and automotive 
engineering, measuring and control engineering, com- 
munications engineering, medical engineering, and 
chemistry. Furthermore, the laser is a key technology for 
developing up additional high tech areas for applications 
in microstructuring, process measurement, analysis, 
medicine, and communications. 


Germany: Quality Control Enhanced by Strip 
Projection 


93WS0499A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 May 93 p 10 


[Article by J.B.: “Surface Topography Measured With 
Strip Projection; Stuttgart Production Engineering 
Center Develops Precise Quality Control Method’’] 


[Text] Frankfurt—In collaboration with the University 
of Stuttgart, the Stuttgart Production Engineering Center 
(ZFS) has developed a method for measuring surface 
topography on a microscopic scale which is supposed to 
work relatively quickly and accurately. The basis for 
taking measurements is strip projection. Up to now, the 
method has been used for the quality control of shallow- 
drawn sheet aluminum and steel, but it can also be used 
for other materials. 


As the ZFS (Nobelstrasse 15, 7000 Stuttgart 80) reports, 
roughness as the sole criterion for judging the surface 
quality of materials after processing is often not enough. 
What is mostly desired are detailed data on the condition 
of the surface like, for example, the number of peaks, 
bearing component curves, or profiles in different direc- 
tions. Conventional point-by-point measuring methods 
to determine these values are inadequate since it takes 
too long to make surface measurements. Because of this, 
the ZFS has developed a two-dimensional, contact-free 
measuring method that can determine the surface topog- 
raphy of a material magnified up to 20 times the size of 
the original. Measurement times run from a factor of 
about 10 to 20 below those of conventional optical or 
mechanical methods. 
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The heart of the system is a microscope with a CCD 
{charge-coupled device] camera with a computer con- 
nected to it with an image storage card for interpretation. 
A transmission grid is built into the microscope, a grid 
which is projected onto the surface of the material by a 
light source that serves as a strip model, recorded by the 
camera, and interpreted by the computer. The measure- 
ment time for an image with 512 x 512 pixels comes to 
only 40 milliseconds. 


But then the interpretation takes from 60 to 80 seconds. 
It consists of a preprocessing of the image during which 
picture quality is improved by increasing the contrast 
and through comparison of two images. Then the ver- 
tical dimension is calculated from the misalignment and 
distortion of the projected grid lines. The result is a 
microtopographical representation of the surface from 
which the elevation of the individual grid lines can be 
read. 


The printout is a pseudo-3D picture, bearing component 
image, profile curve, camouflage detection representa- 
tion, or a readout of the characteristic roughness values. 
The image values can be further processed with the 
appropriate software to, for example, measure specific 
surface forms. The measurement field of the equipment 
is 0.5 x 0.5 mm at a tenfold magnification. The depth 
resolution attains 0.2 micrometers and the lateral reso- 
lution 25. 


But highly structured or porous surfaces cannot be 
examined with this system. With curved surfaces the 
range of measurement is limited by the focal depth of the 
lens. The operational range of the equipment is not very 
limited otherwise. Up to now, the Stuttgart institute has 
taken measurements of various processed metals, edges 
of laser-cut metal sheets, ceramics, glass, lacquered sur- 
faces, and plastics, as well as cardboard and paper with a 
matte surface. 


Additional research projects at the institute are concen- 
trating on, among other things, automation of the mea- 
suring process and development of automatic focusing 
and magnification of the measurement field. 


Germany: Research in Laser Treatment of 
Materials 


93ws0507b Duesseldorf HANDELSBLATT in German 
26 May 93 p 25 


[Article by Dr. Klaus-Dieter Linsmeier, special corre- 
spondent, Dossenheim: “Localized Operations with 
High-Energy Laser Beams’”’] 


[Text] Tool surfaces are subjected to a complex mixture 
of mechanical, tribological, thermic and chemical 
stresses. In comparison with technologies like induction 
hardening, laser processing only operates in a limited 
locality; stressed areas can be treated specifically. 


The Fraunhofer Company is setting standards in the 
development of this laser application, which is still new. 
The principal activities take place in the Institute for 
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Production Technology (IPT) and the Institute for Laser 
Technology (ILT), both in Aachen, and the Institution 
for Material Physics and Layer Technology (IWS) in 
Dresden. 


The great advantage of the laser, its localized effect, 
offers possibilities for the precise hardening of linear 
regions. Thus the component delay of other thermic 
procedures can be avoided. In principle it is possible to 
distinguish procedures with and without additives. The 
layer quality always depends on laser intensity and 
processing time. All steel types, cast iron and precious 
metals and light metals are being processed. Most pro- 
cedures are still in the developmental stage or almost 
ready for mass production. 


One of the purely thermic procedures is remelting heat 
treatment, in which a basic texture takes on a martensite 
structure without melting through diffusion. All steels 
and cast iron with a carbon content greater than 0.3 
percent are capable of hardening. At 0.1 to 10 s, the 
processing cycles are at an extremely low level. The finer 
the grain of the initial texture, the shorter the diffusion 
paths are and the better suited the material is to the 
treatment. 


A peculiarity of laser processes is rapid self-chilling; no 
additional coolants are used because the highly localized 
effect of the beam produces such high temperature 
gradients that the energy is dispersed in a very short 
time. Thus it remains in layers near to the periphery. For 
laser application of up to 5 kW the velocities are between 
0.1 and 1 m/min, the breadth of the hardening trace 
between 30 and 50 mm, the depth of hardening, 
depending on the material, between 1.5 and 2.5 mm. A 
typical application is the hardening of the entry edges of 
turbine blades with CO2 lasers which are available from 
the Fritz Duesseldorf GmbH as a service in cooperation 
with the Fraunhofer company. 


In the case of aluminum, steel and cast iron materials it 
can be an advantage to remelt the surface material. 
Non-metall components can vaporize, and the high 
rate of cooling here also leads to textures with finer grain 
and more homogeneous distribution. Cast iron camshaft 
bearing surfaces can thus be processed with significantly 
more precision of moulding than is possible with WIF 
processes. In addition the laser is suitable for cleaning 
and smoothing small areas or for the removal of thin 
layers, and thus supplements the mechanical end pro- 
cessing of components. 


A large number of tools made of hot working steel are 
suitable for thermochemical surface finishing, i.e. for the 
use of lasers in combination wtih additives. Depending 
on the material and the stress there is a choice of three 
variants: in alloys the additives dissolve in the smelting 
and form a common texture with the base material; in 
dispersion hard materials are embedded in the melted 
surface; coating aims for a firmly adhering additional 
layer on the initial material with minimal intermixing of 
materials. 
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The Aachen researchers collected experiences in the 
application of alloys in forging dies. Hard materials are 
used as additional materials, primarily on a WC/CO 
basis. Alloying produces a compound material made 
from hot working steel and highly alloyed high-speed 
steel. The layer thickness is 0.5 mm, hardening can be 
varied by the choice of material and processing 
sequence. Surface roughness can be kept under 10 
micrometers, often eliminating the need for further 
processing. In comparison to nitrated forging dies 
increases in productivity of between 20 and 100 percent 
were demonstrable, with high- speed multi-stage presses 
up to 500 percent. 


One of the most promising possibilities for application is 
the finishing of aluminum surfaces. Additional materials 
like copper, iron and nickel can either be applied galvan- 
ically or as foils or be added in powder form during 
thermic treatment. Carbides and oxides injected into the 
melt do not form alloys but embed themselves into the 
substrate material as a tempering agent. This increases 
resistance to abrasive wear and avoids adhesion prob- 
lems familiar from pure coatings. The properties of the 
compound surface depend on the size, kind and distri- 
bution of the hard materials as well as on the hardness 
and toughness of the basic matrix. 


In alloying the laser beam melts the additional materials, 
generally in powder form, in with the underlying mate- 
rial. A boundary layer is produced which manifests a 
transition between the two materials with metallurgic 
adhesion. Thanks to a precisely regulated process, mix- 
ture levels of under 5 percent can be achieved. 


A current application is the finishing of valves with 
stellite F. It is also true that even in traditionally pro- 
duced layers the quality can be improved by laser 
processing. The procedure is used for plasma injected 
molybdenum alloyage in abrasion rings. This secondary 
treatment smooths the surface, reduces porosity, 
strengthens the adhesion between layer and substrate 
and thus hardens the iayer. 


The integration of these procedures requires sensor- 
supported process control. For some applications, par- 
ticularly for temperature control in remelting, online 
control is already being tried out industrially. 


Current developments are aimed at an improvement in 
data processing and the use of higher-energy lasers to 
increase processing speed, as well as Nd:YAG lasers 
which operate in a different spectral range and whose 
radiation is therefore more readily absorbed by metzllic 
surfaces. 


France: Project to Encourage Laser Use in 
Materials 


_ 93ws0507c Duesseldorf HANDELSBLATT in German 
26 May 93 p 25 


[Article by Anneliese Lamothe, French Information 
Center for Industry and Technology, Frankfurt/Main: 
“Integration of Laser Technology as Objective”’] 
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[Text] Integrating laser technology even more fully into 
the treatment of surfaces is one of the objectives in the 
French technological support program. In addition to a 
large number of very promising projects, industrial 
application is also already achieving practical successes. 


A survey by CETIM (Centre Technique des Industrie 
Mecaniques), the technology center for mechanical engi- 
neering, revealed that French industry is being hesitant 
in introducing new techniques for the treatment of 
surfaces. The expensive and costly laser technology is 
particularly affected. CETIM accounts for the lagging 
development of laser installations, which affects other 
areas of mechanical engineering as well, by the fact that 
“laser thinking” is not sufficiently developed in con- 
struction offices. “To provide further encouragement for 
construction companies, we have founded a club, ‘Laser 
and Construction Office,’ the first in Europe,” explains 
Jean-Francois Chaussier, who is president of the 160- 
member club. As a CETIM engineer in Senlis, he has 
direct contact with the industry and reports that there 
are two French companies which are treating surfaces 
with lasers approximately according to industrial stan- 
dards. 


Turbomeca is employing about 4,000 workers in Bordes 
in the construction of jet propulsion plants and turbines 
for aviation. A CO2 laser with 1.5 kW capacity is being 
used for the coating of new and used turbine blades. 
Using the classical procedure, a nickel coating powder is 
introduced to the parts threatened by abrasion and 
welded on the surface with the laser. “Of course arc 
welding with tungsten electrodes is cheaper,” Andree 
Escale admits. But from his responsibility for the laser 
laboratory he knows that more uniform and harder 
surfaces are obtained by laser coating. “It is true that the 
results of plasma welding are just as good as the results of 
laser treatment, but they can produce only layers with a 
thickness of 0.2 to 0.3 mm compared to at least | cm 
using the laser,” he says in justifying the more expensive 
procedure. 


European Gas Turbine hopes to achieve short run times 
of ten minutes maximum (it is working in a joint venture 
with GEC Alsthom and General Electric) with a more 
powerful CO2 laser of 5.6 kW. Here too the objects to be 
coated are turbine blades, which remain on the earth’s 
surface in gas turbines for energy production. “The 
coating material is determined by the stress on the 
blades, whether it is thermic, corrosive or erosive,” 
explains Emmanuel Kerrand, processing engineer for 
European Gas Turbine, and adds, “We have therefore 
installed a machine with which we can vary parameters 
and powder in order to obtain coatings of different 
kinds.” The mid-level firm of Rouchaud Laser in 
Limoges developed and constructed this versatile 
facility. 


As a supplier, Technogenica in Saint-Jorioz has recently 
been coating highly stressed components such as drilling 
heads for the petroleum industry. Using the 5-kW CO2 
laser a material is welded to the extremities of the tools, 
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a material which is the company’s real product: tungsten 
carbide in spherical form (with a Vickers number of 
3,500 to 4,000), produced by a special melting and 
cooling process. Imbedded in a nickel-chrome matrix, it 
gives the drilling heads special resistance to abrasion. 
Didier Dezert, an engineer for Technogenia, says: “With 
the plasma treatment there is a danger that the structure 
of the tungsten balls will be changed by excessive 
heating. In contrast, we can regulate the laser’s energy 
very precisely.” 


It is desirable to lose little of expensive coating materials. 
That is why Technugenia has participated in the devel- 
opment of a vortex nozzle [original reads “vortex gland;” 
Duese conjectured for Druese] through the technical 
college INSA in Lyons. It does not inject the material in 
the usual way onto the working base in front of the laser. 
German professor Konrad Kinkelin explains his inven- 
tion: “The protective gas is induced to go in a vortex 
around the laser on top and the powder is induced to go 
in a vortex in the opposite direction underneath. The 
cone-shaped influx increases the speed of both media, 
and as a result the laser only drives off 20 percent of the 
powder instead of the usual 50 percent.” 


It is not only technical colleges which are supporting 
industry in actualizing laser applications. Jean-Francois 
Chaussier (CETIM) reports, “In France we have 15 
competent research centers, by which firms are informed 
and sensitized.” For mid-level companies they are 
important partners. For example, Technogenia obtained 
support from the Irepa Laser technology center in Strass- 
burg. Here eight laser installations are available for 
studies of melt alloying, steel tempering and remelting. 
They include both CO2 lasers (classic for surface treat- 
ment) and two solid matter or YAG lasers (Yttrium- 
Aluminum- Garnet). Franc Rigolot, an Irepa engineer, 
says, “YAG lasers are normally not powerful enough for 
surface treatments. They also do not have the continuity 
of CO2 lasers.” At Irepa they are expecting interesting 
results from experiments which are to be carried out in 
about three months with a new laser of 2,000 W. 


The pulsations of a YAG laser with very high power 
peaks lasting fractions of a second can produce a plasma 
on the surface which compresses the material very 
locally, but intensively. As the investigations of the 
Laboratoire d’Applications des Laser de Puissance 
(LALP) in Arcueil show, the effect is comparable to ball 
beam hardening. But treatment with the YAG laser has 
the advantage that it can be perfectly localized. 


Didier Kechemaire, deputy director of LALP, predicts 
that another step will be possible: “If we follow up the 
hardening procedure using a CO2 laser with radiation 
treatment using a solid material laser we will have united 
both technologies.” The economic side is of secondary 
importance for LALP, a joint undertaking of the Etab- 
lissement Technique Centrale de l’Armement (ETCA) 
and the Centre National de la Recherche Scientifique 
(CNRS). 
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The autombile industry in France is approaching the 
matter more cautiously. Still, the Peugeot-Citroen 
industry, which provides machine tools for the parent 
company, Peugeot-SA, is developing a machine which is 
intended to remelt the surface of the cams in camshafts 
locally using CO2 lasers. PSA hopes to be able to carry 
out the job five times more rapidly using this technology 
than with tungsten arc welding. 


Germany: Lasers Viewed as Key Technology in 
Many Applications 

93WS0576C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 15 Jun 93 p 8 


[Article by Scha: “Lasers: Key Technology With Many 
Application Areas”’] 


[Text] Munich—Laser technology, optoelectronics and 
microwave technology today determine the development 
in broad areas of research and production. As a cross 
section technology, laser technology affects the ability to 
compete of various industries from entertainment elec- 
tronics to the auto industry, by offering key components 
for corresponding products such as cutting and welding 
robots. The Laser, International Trade Show and Inter- 
national Congress, held every two years at the fair- 
grounds in Munich, this year takes place from 21 to 25 
June and, as before, helps bridge research, manufacture 
and application. It presents the components and the 
resulting systems and subsystems with the product 
groups laser and laser system technology, optronics, 
optical measurement and testing technology, holog- 
raphy, pattern recognition and industrial image pro- 
cessing, fiberoptics, sensors and microwave technology. 


Laser light is parallel and easy to bundle, properties 
which can be used to write and mark, without touching 
and quietly. The mass market therefore also lies in 
simple markings on metal, glass, ceramics, synthetics 
and even paper. The marking is always based on cutting 
the material, roughening it or changing the color. 
Depending on the working material it can be produced 
with infrared, ultraviolet and visible lasers, meaning 
CO,, neodymium: yttrium-aluminum-garnet (Nd:YAG), 
excimer and Ar lasers. Recently, the compact Nd:YAG 
lasers, with their emissions in the infrared range and 
frequency-doubled in the visible range, are coming on 
the market with increasing output. 


Marking is a part of the laser’s application in materials 
processing and in manufacturing, respectively. Estimates 
for the world laser marking and lettering market are 
between 80 and 100 million dollars per year. 


Progress in the development of powerful, optically trig- 
gered solid state lasers depends primarily on new laser 
concepts. Among the application fields are, in particular, 
laser materials processing, medicine and laser-supported 
sensor technology. The field of lasers in manufacturing 
involves expanded understanding of the processes of 
interaction of the laser beam with the material to be 
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worked on, of methods for quality control and assurance, 
including testing the consumer properties of laser beam- 
treated parts. 


In every process automation reliable sensing is the pre- 
condition for control and regulation. Fiberoptic sensors 
enable a new quality of sensing, which is made possible 
through miniaturization and through targeted placement 
of the sensing head “‘on site.”” Sensing signals as well as 
audiovisual information can be transported without 
interference using light as the carrier across considerable 
distances even to places with difficult access, and the 
fiberoptic cable itself can be reconfigured into a sensing 
head. Very sensitive sensors, such as far-ranging 
sonars—so-called “‘water tone” recorders—have already 
passed tests of up to six kilometers’ water depth. Laser 
gyros are used in navigation, and the fiberoptic laser gyro 
is about to make its entry into aircraft navigation. 
So-called “broken-off” fibers serve as level sensors. 
There is intensive research on biosensors and glucose 
sensors for monitoring blood sugar levels. Today’s 
civilian market for fiberoptic sensors is estimated at a 
volume of 200 to 250 million German marks. 


Laser "93 in Munich also displays the beam sources, 
components and systems needed for holography and 
interferometry. Within the framework of industrial 
applications, holography is included in the interference- 
free materials testing or for unambiguous identification, 
for example in workpiece recognition and guaranteeing 
against product imitation. Technical applications of 
holographic interferometry are, for example, testing 
trucks to find out if running diesel motors are suffi- 
ciently muffled. Simulations are done with aircraft tires 
and parts to see whether they can cushion loads during 
landing. In the non-technical area familiar holograms 
show portraits of major composers such as Ludwig van 
Beethoven or Mozart. Food and confectionery packages 
for children are also being supplied with millions of 
holograms. Visiting and invitation cards already display 
holograms. 


The oldest medical application field is laser light for the 
eye. The modern method is called photorefractive kera- 
tectomy, for which pulsed ultraviolet laser in deep UV at 
193 nm has been used for some years. Recently, it has 
also been possible to treat farsightedness and astigma- 
tisms. The development in this sector has not yet been 
completed. In addition, medical lasers are used in many 
other fields, among them in neurosurgery, ophthal- 
mology, orthopedics, pediatrics, photobiology, urology 
and dental medicine. 


Safety in laser use plays a big role. Responsible for that is 
the European EN 60825 norm, which, just as the 
German equivalent DIN VDE 0837, corresponds with 
the international IEC 825 standard. This standard tells 
manufacturers how to label their equipment; users are 
told what the damage or injuries can be with careless use 
and how they can protect themselves against it. Laser 
safety is one of the subjects of the intended seminars. 
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Optical information transmission based on laser beams 
is today, in addition to microelectronics and software, a 
key technology for modern communications networks 
such as the telephone network, the data network, the 
ISDN, the future broadband ISDN and the also future 
Intelligent Network (IN). Optical communications tech- 
nology with its components laser, fiberoptics, optical 
amplifier, photodiode and others even today enable a 
transmission speed of more than 10 billion bits per 
second (10 GBit/s), and in the future it will be more than 
1 T(erra)Bit/s (1000 times one billion). A conference of 
experts has optical information transmission in space as 
its focal point. 


The Lasers in Environmental Measurement Technology 
conference will attract particular attention, which in 
detail will deal with analysis of combustion for opti- 
mizing the combustion processes, with gas reading anal- 
ysis, with methods for measuring the condition of vege- 
tation, with water pollution and with the LIDAR [Light 
Detection and Ranging} work by the German Aerospace 
Research Institute (DLR). This also includes measuring 
the opacity of the atmosphere, the range of visibility for 
the human being in his role as driver of a car. Laser 
distance sensors are available as prototypes and are 
being intensively tested for applications in the motor 
vehicle. Such sensors can with certain modifications be 
used to measure visibility in fog. 


NUCLEAR R&D 


France: Chernobyl Accident To Be Simulated in 
Phebus Reactor 


BR1108092793 Paris SCIENCES & AVENIR in French 
Aug 93 p 8 


[Unattributed article: “Chernobyl Experiment in South 
of France”’] 


[Text] The “Phebus—Fission Products” (Phebus PF) 
experiment will begin next September in the experi- 
mental Phebus nuclear reactor in the nuclear research 
center at Cadarache (Bouches-du-Rhone). Its objective is 
to recreate, under controlled conditions, the most serious 
accident that can happen in a nuclear power plant: the 
total failure of the cooling system, resulting in a melt- 
down of the core. Such a terrible event already occurred 
at Three Mile Island in 1979, not to mention Chernobyl. 
The aim with respect to nuclear safety is obvious: To 
determine the exact behavior of the radioactive ele- 
ments, to quantify the transfers of fission products, and 
to validate the models of computation used today by 
seeing how they measure up to actual events. 


Launched in 1989, the Phebus-PF program will extend 
over a 10-year period. Four years of work on the reactor 
and its peripheral equipment were required to prepare 
for the experiment and create a 1/500 scale model of a 
civilian nuclear pressurized water reactor. The European 
Community supported the experiment from the begin- 
ning, followed by Japan, the United States, Korea, and 
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Canada, which joined France to carry out what consti- 
tutes the world’s largest research program in the field of 
nuclear safety today. Six experiments per year are 
planned until 1998. 


TELECOMMUNICATIONS 


Germany: Device Developed To Link Computer, 
Telephone 

93WS0499C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 17 May 93 p 10 


[Article by L.K.E.: “Telephone Operates in Computer 
Network”’] 


[Text] Geilenkirchen—The systems firm, CSB-System, 
in Geilenkirchen, has jointly developed a device with 
Siemens and Microsoft that is expected to link hitherto 
independent telephone systems with computer networks. 
The company reports that the Phonemaster will link an 
entire local network with the Hicom 300 ISDN [Inte- 
grated Services Digital Network] communications 
system on the DOS and windows level to an integrated 
telecommunications and information system. In this 
way all of the essential functions of the Hicom 300 
system will now be available to any network work 
station. 


The CSB Phonemaster operates computer-supported 
and is both a network component and a telecommunica- 
tions system on-line peripheral. According to the 
detailed information on it, among the performance char- 
acteristics that the Phonemaster transfers from the tele- 
phone system to the computer are a data-controlled 
communications layout with switching and control func- 
tions and a monitoring system as well as a telephone data 
service that enables digital telephone subscribers to 
identify the caller via ISDN on the viewing screen and 
allows for the integration of additional telecommunica- 
tions software. 


This was accomplished by CSB with the TKIS integrated 
telecommunications and information system. This 
system offers the possibility of controlling and managing 
internal as well as external communications. The man- 
agement of master data and communications, commu- 
nications control, and the coordination of deadlines and 
appointments would be possible with this system. A 
mailbox is also available. 


The TKIS can also directly record voice communica- 
tions as telephone memos, process, and transmit them 
electronically. In this way they could, together with data 
records, be made the components of an integrated man- 


agement system. 
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Netherlands-France-U.S.: Cooperation on HDTV 
Standard 


93WS0532D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 26 May 93 p 8 


[Article by not stated: “New HDTV Standard?”] 


[Text] Philips Electronics NV of Eindhoven wants to 
develop a joint standard for high definition television 
(HDTV) together with American companies. Until now, 
Philips worked during the development of HDTV with 
the French electronics company Thomson, the American 
David Sarnoff Research Center and the television broad- 
caster NBC. In the future, the American companies 
AT&T, Zenith Electronics, General Instrument Corp., 
and the Massachusetts Institute of Technology will coop- 
erate with the Dutch company. However, it will still take 
years until the different HDTV techniques of the eight 
companies have been adapted to one another to the 
extent that a uniform model can be brought onto the 
market. 


HDTV Wide-Screen Format Awaits EC Approval 
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[Article by Regine Boensch: “European Compromise 
Again Fails Because of British: Wide-Format Television 
Awaits EC Blessing: HDTV Strategy Increasingly 


Vague”] 


[Text] VDI-N, Brussels, 21 May—They wanted to play a 
leading world role in high-resolution television (HDTV). 
But only a skeleton remains of the Europeans’ big plans 
for industrial policy. And that only if Great Britain 
agrees in June to support wide-format images. 


The Danish minister of communications was visibly 
disappointed: “I regret that the British were not repre- 
sented by their minister,” Arne Melchior declared on 
Monday of last week at the meeting of postal ministers in 
Brussels. “It was known that Great Britain was needed 
for a consensus.” But since Melchior’s British colleague, 
Edward Leigh, had left the negotiations early, an impor- 
tant industrial-policy decision had to be postponed once 
again: whether and in what form wide-screen television 
will be supported in the future. 


Another round of negotiations will take place on 16 
June. Then, it is hoped, even the British, who have stood 
in the way of every compromise over the past year, will 
be reasonable. For 1! of the 12 EC states, the strategy is 
clear: The production of 16:9 programs and films should 
be supported financially. To this end, 506 million ECU 
should be paid to broadcasters and production facilities 
over the next three and a half years. Half of this will come 
from the EC coffers, with the rest being contributed by 
industry and others. 


However, 285 million ECU (553 million German marks) 
appears to be too much money for the British. According 
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to diplomats, Great Britain wants to limit the EC share 
to no more than 150 million ECU. 


between the eleven and Great Britain is so small that there 
is a great deal of hope for an agreement.” Still, a lot remains 
to be clarified in mid-June, e.g., from which pots Europe's 
money will come. German Minister for Post Wolfgang 
Boetsch has advocated skimming the funding from other 
budgetary items. It is also unclear how many program hours 
a year a supplier must broadcast in order to qualify for 
subsidies. While most EC states consider 50 hours adequate, 
the British are demanding a minimum of 100 hours. 


The islanders used their veto to block an EC compromise 
back in December. With an eye to the United States and its 
efforts to transmit high-resolution television (HDTV) digi- 
tally, they refused to support Europe’s steps toward HDTV. 
That was because the European HD-Mac is based on analog 
transmission, like its Japanese counterpart, Hi-Vision. 
Now too, references to completely digital HDTV are pop- 
ping up in the discussions, something that exists thus far in 
the United States only in the lab. Rapid digital develop- 
ment, British Minister Edward Leigh likes to argue, would 
make the European Mac strategy obsolete. The longer 
decisions are delayed, the more likely his prognosis 
becomes. 


Still, in standards as well the other European states have 
begun falling in line with the British. The transitional 
standard D2-Mac—-still not high-resolution, but indeed in 
the new wide-image format—scarcely has any friends left. 
Instead, an effort is being made to make as few determina- 
tions of standards as possible in the proposed plan of action. 
EC Commissioner Martin Bangemann expresses a compro- 
mise that many in politics and industry are betting on: “The 
EC should support wide-screen television services regardless 
of the standard used.” 


The plan of action for 16:9 TV services hits on this point 
precisely. It would allow support of D2-Mac and HD-Mac as 
well as Palplus or a digital variant. Especially since the plan 
leaves open the question of how television signals are 
transmitted—via ground stations, satellites, or cable. Still, 
Denmark’s Melchior has even more in mind: During the 
second half of 1993, discussion of digital technologies 
should be forced. At that point, industry should be given a 
clear signal. It remains to be seen what the British have to 
say about that. 


Videoconferences With HDTV, 3DTV To Be Offered 
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[Text] Munich—Whether and how the videoconferences so 
common today can be improved is being studied right now 
by the Heinrich Hertz Institute for Telecommunications 
Technology, located in Berlin, with support from the Fed- 
eral Research Ministry. In order to increase willingness to 
use videoconferencing, meeting the partners must become 
much closer to reality than is recreated today, in the 
institute’s opinion, so that the impression of a “tele- 
presence” is really achieved. 


To do so, high-resolution television (HDTV) is initially 
being used. This makes it possible to show persons and their 
immediate work environment in natural size and with 
reasonable resolution. In addition, using stereoscopic pho- 
tography and reproduction (3DTV) the spatial perception 
for each participant can be recreated. This can be so close to 
reality that nonverbal signals will be possible between the 
partners to this exchange. 


HDTV equipment and various techniques for three- 
dimensional representation are being tested in the labora- 
tory using a total of 600 persons. Control experiments with 
actual presence and with videoconferences using the con- 
ventional television standard serve as the basis for compar- 
ison. So far 19 variants have been tested. The preliminary 
evaluation had the result that stereoscopic videoconferences 
could lead to very high user satisfaction and acceptance if it 
were possible to find 3D systems which make do without 


The test leader, Professor Boerger, says that lens grid 
systems without glasses are particularly suitable. When 
properly used, it triggered astonishment over the consider- 
able increase in the feeling of presence by the test persons. 
The "Videoconferences With HDTV and 3DTV Tech- 
niques” project is likely to be concluded by the middle of 
next year. The results and recommendations will then be 
available to the telecommunications industry and the inter- 
national standards committees. 


Measured by the capabilities of the human eye, these 
systems still have major limitations in providing visual 
information—regardless of all the progress made by the high 
level of development of HDTV and the laboratory work on 
3DTV. Additional improvements in chronological and 
dynamic-local resolution, above all the reproduction of 
stereoscopic depth with three-dimensional movement par- 


allaxes, are necessary before such image systems approach 
the observer’s visual perception limits. 


At the Heinrich Hertz Institute this is described as Vision- 
Like Television (VLTV). It will not be possible to use it in 
entertainment television, in videocommunication and in 
information services until a few decades from now, it was 
said. 
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